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NEW BOOKS OF SCIENTIFIC INTEREST 


The Excavations at Dura-Europos. Edited by 
P. V. C. Baur and M. I. Rostovrzerr. Ixxii+ 
225 pp. Illustrated. $3.00. Yale University 


Press. 


The preliminary report of the second season of 
exploration of the ruins in northern Syria They 
are being conducted by Yale University and the 


French Academy of Inscriptions and Letters. 


Ancient Civilization of the Andes. PuHi.ip AINS 
WORTH MEANS. xviii+586 pp. Illustrated. $7.50. 


Charles Scribner’s Sons. 


A book covering the culture, government, religions 
and industries of the great Incaic empire, with a 
chapter on the topography, climate and geograph- 


ical characteristics of the Andean area. 


The Lure and Lore of Archaeology. RALPH VAN 
DEMAN MAGOFFIN. x+107 pp. $1.00. Williams 
and Wilkins Company. 


The author, head of the department of classics at 
New York University, presents the story of archeol 
ogy. He writes of its rich finds, its contributions to 
knowledge, its achievements and something of its 
technique. 


Public School Organization and Administration. 
FRED ENGELHARDT. xvi+595 pp. Illustrated. 
$3.00. Ginn and Company. 


This volume endeavors to apply, in a comprehen- 
sive manner, modern principles of management to 
the organization designed for the administration of 
the major functions of local school systems The 
author is professor of educational administration at 
the University of Minnesota. 


Prevention of Disease in the Community. CurTIS 
M. HILuiarp. viii+193 pp. Illustrated. $3.00. 
McGraw-Hill Book Company. 


This book aims to provide a survey of the prin 
cipal factors concerned in the control of communi- 
cable diseases in the community. It covers the evo- 
lution of the public-health movement from earliest 
times down to the present. 


Land Drainage and Flood Protection. BErrNarp 
A. ETCHEVERRY. x+327 pp. Illustrated. $3.00. 
McGraw-Hill Book Company. 


This volume emphasizes fundamental theories and 
principles of design, and is primarily intended as a 
text-book for a college course in drainage, and for 
engineers interested in land drainage and the pro- 
tection of overflow lands. 


Economic Control of Engineering and Manu- 
facturing. FRANK L. EMMANN. xi+402 pp. 
Illustrated. $4.00. McGraw-Hill Book Company. 


The purpose of this book is to point out the prob- 
lems of engineering and manufacturing whose solu- 
tion depends upon economic analysis and to present 
methods of approach for the industrial engineer. 
The author is professor of mechanical engineering 
at Columbia University. 


Business Adrift. WaALLace B. DPD 
165 pp. $2.50. Whittlesey Hous 


An analysis of the present ec: 
America by the dean of the Grad) 
ness Administration of Harvard UU: 
ing on the past Dean 
American business.” 

How Men Have Lived. Cnarues 


v+313 pp. Illustrated. $2.50. 
pany. 


A series of pictures of the social 
tivities of various peoples througho 
gether with a commentary on pres 
tions. The author is professor of phys 
at Cornell University 


Social Psychology. Joserpn K. Fo 
701 pp. $3.50. Harper and Brothers 


The aims of this text are to build 
thought, to fit into this pattern 
this field, and to stimulate the st 
thinking, further study and the appli 


principles to the problems of life 


Birth Registration and Birth Statisti 
ada. Ropert R. KuczyNnski. xii-+ 219 
Brookings Institution. 


A systematic summary of the birth 
methods and the birth statistics of ¢ 
book shows one hundred and fifty year 
by the provincial governments with the 
secure adequate registration 


Crippled Children, Their Treatment 
pedic Nursing. Eart D. McBripe 
Illustrated. $3.50. C. V. Mosby Com; 


This volume is intended to serve as 
for the nurse in training and in pract 
contains much useful information for a 
are interested in the relief and cure of 
turbances 


Brain and Personality. Pau. Scuinp! 
pp. $3.00. Nervous and Mental Diseas 
ing Company. 


This monograph consists of two series of 
the first on studies in the psychological 
cerebral neuropathology, the second on tl! 
between the personality and motility of s 
nics. 


Discovering Ourselves. Epwarp A. 
and KENNETH E. APPEL. xiii+306 py 
Maemillan Company. 


The authors endeavor to describe how t 
works, thus helping the reader to a better 
standing of himself. The book is divided 
two parts: the conceptions of modern ps) 
and the psychology of everyday life. 
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CHART OF BERMUDA ISLANDS 


nection with a public aquarium was 
suggested as early as 1896, and later the 
Bermuda Natural History Society was 
organized with the purpose of further 
ing such an undertaking. Half a dozen 


years, however. elapsed before definite 
results were attained. In 1903 Harvard 
University and New York University 


entered into an agreement for the es 
tablishment and joint support of the 
Bermuda Biological Station for Re 
search, with Professor Edward L. Mark 
as director and Professor Charles L 
Bristol as associate director, it being 
understood that the station was ulti 
mately to be associated with the public 
aquarium which the colony contem 
plated establishing After a careful 
study of the needs of the aquarium as 
well as the opportunities for carrying 
on scientific investigations, the Flatts at 
the Inlet to Harrington Sound was 
selected as the location of the station 
Provision was made for laboratory 
facilities as well as for the board and 
lodging of investigators at the Hotel 
Fraseati, and a printed circular was 


issued inviting zoologists and botanists 
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FIRST FLOOR PLANS 


SHOWING ARRANGEMENT OF LABORATORY ROOMS, AQUARIA, I 


that not less than £50,000 endowment 
had been raised, the Colonial Govern- 
ment should purchase and transfer to 
the trustees the Hunter property; (3 
that all supplies and equipment im 
ported for the purposes of the station 
be exempted from customs duties; (4 
that an annual grant of £200 a vear for 
a period of ten years be made by the 
Bermuda Government for the support 
of the station. On June 24, 1927, the 
legislature of Bermuda passed the 
**Biological Station Act of 1927,’’ en 
acting each and all of these articles. 
With this friendly and generous 
action on the part of the Government of 
Bermuda, the trustees applied to the 
General Edueation Board of the Rocke 
feller Foundation for a grant to meet 
the conditional gift by the Government 
of Bermuda and to provide for the de 
velopment and maintenance of the sta- 
tion. In the meantime the National 
Academy of Seienees of the United 


T 


States had appointed a comn 
oceanography which, with thi 
errant from the Rockefeller Foun 
undertook the preparation of ar 
sive report on the needs and opp 
ties of this branch of seien 
Foundation therefore postponed 

on the application of the Ben 
trustees until this could be consi 
in connection with the report 
committee on oceanography This 
port of 165 typewritten pages r 
mended that an oceanographic inst 
tion be established in a central lo 
on the Atlantic Coast and that this ‘ 
supplemented by two branch stat 
one sub-aretie and the other 
oceani¢e in location. The latter loc 
would be served admirably by the b 
muda Biological Station for Resea 
Ine., which has the support of the ¢ 
mittee in its efforts to complete its 
ganization.’’ This report was appro 
by the National Academy of Sciences 
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vember. 1929. and « November 13 

vear the Rockefeller Foundation 

ypriated £50,000 to meet the condi 

imposed by th Bermuda Legis 

on Mareh 29. 1930. the Hunter 

was) purenhast by the Govern 

f Bermuda and conveyed to the 
rustees, and on April 4, 1930, 

‘kefeller Foundation paid to the Ber 

ida Biological Station for Research, 

£90,000 
\ committee of the trustees visited 
jermuda in February, 1930, employed 


local architect and. be gan pr paration 


pla ns for a new laborat ory, hoat 


suse, wharves, and the remodeling 

e old residence on the Hunter Tract 
July and August, 1930, the president 

d treasurer were in Bermuda wit! 
intention of letting contracts for 
buildings, but the plans were not in 


nal form and little progr ss was mad 
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Loo 


rethner W ith five cottages, boat and at] a physiological laboratory 
ine houses. engine house, wharves, ete.,  modations for five 
all comple te ly furnished and for a lee aquarium room a 
less than the estimate d eost of the \ room and a chemieal 
laboratory alon It is fitting this well as kitchen, la 
connection to eall particular attention rooms for household purposes 
to the generous action of the Gover first floor there 
ent of Bermuda in thus doubling for eral laboratory 
present for elght or 
view ol rac al | hine private 
Traet mia ) ) immediate ly di al supplied wit! 
to advantag All friends of the a water. as well 


are under iInereased obligation. t Tricity ; there 


eovernment and people ol Bermuda living room, a 


for this further evidence of their inter room as well 
est and support library wil 

The buildings at Shore Hills are now floor, 
being repaired and remodeled for the floor eighteen bedroom 
uses of the station, and it 1s expected outdoor sleeping pore] 
that they will be ready for occupancy The cottages will afford ace 
about June 15. 1931. There will be for employees and those 


in the basement of the main building with families who pr I¢ 
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NORTH VIEW OF SHORE HILLS FROM GOLF COURSI 


North Atlantic. On all sides it slopes like a research ship anchored 
down more or less precipitously to ocean,’’ but with this significant 
depths of two miles or more. The core enee—that it is a ship of great s 
of this mountain is of voleanie origin, stability where one ean live and 
the summit is capped by aeolian lime- comfort every month in the yea 
stone, and coral reefs surround most of laboratory with all modern fi 
the islands, leaving only a few ship chan- The greatest area of the eart 
nels into the inner lagoons and harbors. relatively unexplored is found 
The advantages of such a site for an deep oceans; here occur som: 
oceanic station will be at once apparent. most extraordinary animals that 


It is possible to live and work comfort- ever been seen—animals that 


ably there in a modern laboratory on absolute darkness except for thi 


land and within a few minutes, in rela- luminescence, in ice-cold water 
tively small boats and at slight expense, enormous pressure and in the tot 
to reach waters of abyssal depths. Only sence of green plants. How ar 
those who have experienced the diffieul- adapted to these unusual condit 
ties and hardships of trying to do deli- How do they obtain food and ox) 
cate scientific work on shipboard or who How do they reproduce, develop 
have some knowledge of the time and evolve in this strangest of all w 
expense involved in voyages for the Dr. Beebe’s studies in Bermuda 
exploration of the deep sea are in a demonstrated the wealth of deep-s 
position to fully appreciate the advan- that is there available and the r 
tages of having that sea brought right ease with which it can be obtained 
to the doors of the laboratory. Johan- Few places in the world are si 
nes Sehmidt, who has traced European able for the study of the deep sea 
and American eels back to their breed- the same is true with respect 
ing places in the ocean deeps south of various life zones of the ocean fron 
Bermuda, has said that ‘‘Bermuda is floating plants and animals at th: 





heares 
Ss there almost 


l¢ researe} 


addition to 


Ss Bermuda 


drift and 
Waters, and 
© the life 
Its location ma 
the 


Lindhe ret 
IS destined 

On transoce 
er observatori: 
Importance 


spect Hill has 





THE SCIENTIFIC MONTHLY 








‘LOOKING NORTH OVER GOLF COURSE FROM SECOND-STOR\ 


Although 


the Tropie 


and sub-tropical 


tropical plants 
coral ree ana 
rich and vari 
troples, are Mn 


are the northernmost 

















AUSEWAY ANI 


LOOKING SOUTHI AST OVER ¢ 
HARBOR AND ST. Georce’s Harp 


ro STOC! 
) 





494 THE SCIENTIFIC MONTHLY 


labeled by the || nm machine of found in these 

the Bermuda Post Office **‘The Isles of and certainly nm 

Rest And of late it is as a resort. full tific work 

of historic interest, quaintness and nat 

ural charm, that they have come to be Tue Bermvt ATIOD 

better known There was once a time TIVE INTERNATIONAI 

when Bermuda potatoes and onions and ' — 

: ; It has been decided t} 

lilies and IruitSs were their chiel prod 
ent, no chare 


ucts, but the tourist trade has proved 
: ; of a table at tl 
more profitable, and where once were ' 
. expenses Of mainta 
cultivated fields there are now great 
; necessarily be muel 
golf courses. But in spite of this, Ber 
come now available, it 


muda has not lost its charm nor been 
sadly ‘‘Americanized.’’ While the 
tourist trade has created many hotels, 


many colleges, universities 


tific institutions throughout 


; 


will cooperate in the Suppo! 


developed many sports and has brought 
. tion by subscribing at 

to the islands many of the comforts and %, 
> ‘ . ally ror the support ol 
conveniences of modern life. its people ih, ‘ . 
for a period of two months 

still guard sacredly its eighteenth cen 
: one vear Such subs ripti 


; 


tury simplicity and quaintness Auto 
title the cooperating institut 


mobiles are tabu and its narrow, wind 
ing, shaded roads and lanes are still saath all the general facil 
sate for the pedestrian or the bicvelist asses by _ approved naae 
Bermuda is proud of the fact that it PeSeRTER student rt is also 
is the oldest self-governing colony in the eee ee 
British Empire and that its Parliament, scholarship funds of * ag 
next to that of Westminster, is the old - tnd the traveling and ~— ‘ ' 
est in the empire. The islands are full ay their ve pbaenenemaanbben at the B 
of historic interest, of old forts and Station for a period ol tia 
castles and churches, of quaint houses =e otherwise many worth) ye 
and streets and lanes. St. George is the VeSUeators may not be able 
oldest town in the islands and in many themselves at Se eneustsen 7 
respects the most charming, as it is "0" Such subscriptions and s 
least affected by modernization. The ships have already been provi 
region about St. George and particu promised by seven universities or 
larly around Shore Hills is not densely tific institutions in the Umited St 
populated and is relatively unspoiled and Canada, and the widest pi 
by man. The Biological Station is off cooperation, both scientifie and 
the main lines of travel and will afford cial, of individuals and _instit 

the seclusion necessary for intensive throughout the world is earnest 

scientific work, and yet it is only one  licited in order that the Bermuda 
and a half miles from the town of St logical Station for Research ma: 
George and not more than one fourth truly international in character 
mile from the main highway running may be of the greatest possible set 
the leneth of the islands. No more de to the seiences of biology and ocea 


lightful place of residenee could be raphy. 





JEVELOPMENT OF THE EGG AS SEEN 
BY THE EMBRYOLOGIST 


By Dr. GEORGE L. STREETER 


es in the development « 
it same vear 1827 
Karl Ernst von Bac 

the mammalian egg as 

dog His observations 

dina monograph while 

s the provd possession of but 

i American libraries. Though 
iry has passed one would hesitate to 
m that von Baer’s discovery has thus 
had any consequences whatever on 
development of the United Stat 
the next one hundred years, how 


the relative importance of knowl 
of the mammalian egg and know] 
of railroad engineering may be 
rely reversed There are indeed: sucl 
ny reasons for thinking that rail placental 
ls have already attained their best form) 
lopment and are now on the decline, 
g destined to vi I; 
petition of other means of transpor 
on With the mammalian ege the 
ition is different We are only Just 
nning to realize to what extent 


Its 


nan welfare is dependent on 


eture and its proper performance 


; 


s only in recent vears tha 


From a sympos 
the Carnegie Institutior 


nber, 1930 
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FIG. 3 THE RABBIT OVUM 
PHOTOGRAPHS OF THE LIVING EGGS IN A SERIES OF STAGES SHOWING CLEAVAGE, DIFFEREN 
OF THE TROPHOBLAST, FORMATION OF THE SEGMENTATION CAVITY AND THE DEMARCATION OF 
INNER-CELL MASS, FROM WHICH THE EMBRYO IS FINALLY DERIVED. ENLARGED 180 DIAME 
(P. W. Gregory, ‘‘ EARLY STAGES IN THE DEVELOPMENT OF THE RABBIT EGG.’”’ CONTRI 
EMBRYOL. VOL. 21, CARNEGIE INST. WASH., Pus. 407, 1930 
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COUrTSeS 


~ { 
one into the other 
ovided with his 


ean not chang 
histologist is thus p 


for all 


classification | t} ( subse 


nt tissue derivatives 


In a sketchy way from what 
] we have 


has hee 
seen what 
is like. We have 


cleavage Into 


and from Iie 
mammalian ere 


it undergoes 


cells We have learned 
the 


how 


small 
conseg ut nees 


ething of the 
of segregation and differentiation 
precoclous trophoblast 
on to a phenomenon that at this 
occurs in the eggs of all placental 
als. They become transformed into 
ocysts, which is another way of say 


whiel 
] 


if a given egg 


that the cells of 


ginally were clumped as a soli 


hollow 


as a 


me arranged ; 
Thre tvpleal 


2. Why mam 


taining sphere blas 
ysts are shown in Fig 


mahan eges become blastocysts ean be 
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DEVELOPMENT OF THE BGG 


pldaiv, Thus rey } ements . 
‘ { Sé lmpercept ble 1 Sa cvreat ab t ft 1} 
to embrvoloev when it is foun al sie a 





y | eture 1) , 


av Of mierse SCOpL Hyects K ‘ . 
‘ = ( \ triumph in this direction is the tl e 
ve y mregory rik pu y 
‘ eco whic } ~ } } 1) t ( tT) 
4 o 
7 : iture Ss) mary S trans ! 
- 
- ng a single ¢ nto a bDlastoevst blastic si 
‘ : 4 + ae 4 ‘ 
4 more important stages in the clea ne \\ 
> ‘ 
ee ( a mahimailatl evo and tS Trans nper-« } << 
ition into a blastoevst are shown ih P 
3 mie) , 
stoevst have been mastered we are in embr n aly 
sition To direct our attention TO \ rie = reais 
! It is at the blastoe St Stave that minor caitters | ’ } 1 first 
knowleda ot The human en hy 7 Thine Tl ‘ | } 
‘' eC INS The voungest known human as two pr 
- z : 
*. specimen in which the embrvo ean. be esicle and thi 
lon ‘ ; 
seen 1S a blast MVST That has Just become VESICLEeS De ! . ated ind 
dged in the maternal tissues and its same wav as the mal 
is reckoned at eleven davs All the if echaneed tron ‘ ; ade rN . t " 
thus far considered have been free blastoevst. It is a clever di - 
iISTOCVSTS This human attached spec (LeVice nie ve Se ‘ min tT} 
n differs in hay ing a great elabora or Similal menome mn the ts 
n of its trophoblastic wall It is ap rormatio al re ( \\ 
rently by virtue of the latter that tl next find thes 
netration of the maternal tissues is avainst eae! t hey 
ecomplished, technically known as im- in contact they form a bilan 
antation, and throughout preenaney It is this t ! plat 
| this trophoblastic shell continues to have and onl tris 
| ad profound effect upon t} e sure unding TT) ‘ revi rials 
tissues. The details Or This we will not porar) as } 1} = tT) 
take up. It is sufficient to know that it When the ger 
rorms a protect > SaC that nels ses the S t ’ ; 
1G HUMAN EM in - 
\, THe M ER O , oO 
F NNER-CI 1 OF 0 ( 
AMNIOTIC SA¢ AROV 4 0 0 
9960, ABOU ‘ ) oO ‘ IS 
SISTS OF rut PO 0 0 oO 4 4 oO 
IAT FORMS B | \lop OF 
XPOSING FLOOR OF ) } |» ‘ -_ oO S ‘ w ( | 


23, ABOUT 19 DAYS Ht. ’ oO. . ABO 











502 THE 
things bee in To happen and the cle Ve lop 
The tw 
they in 


mental tempo speeds up. » layers 
character and 
teract on other This 


the differentiation of new types of cells 


are different in 


each results in 


As new cells arise new interactions take 


producing other new cells which 
further 


place, 


new reac 


in turn @eive rise to 
tions In consequence we have not 
only the new kinds of cells that are pro 


but 


vided by segregation and intrinsic dif 


also those that are de 


ferentiation 
kind 


influence ol 
other 


rived from the 


from environ- 


The structure ot 


upon another and 
mental 


our tissues thus becomes progressively 


interactions 


more intricate and we begin to speak of 
organs and definite body parts. 

The gross aspects of human embryo- 
genesis are shown in Fig. 4. Starting 
with the Miller ovum (A and B 
recognizes a blastocyst submerged in the 
Its wall is highly elabo- 


one 


uterine tissue 
rated and its cavity is filled with coagu- 
lated 
seen the inner-cell mass, especially in B, 


plasma In the plasma can be 


magnification its 
The 


agerega 


under higher 
better 
forms two main cell 


where 


details are shown inner 
eell 


tions, one of which in Fig. B has already 
the other 


does the same and so we 


ass 


taken form of a vesicle, the 


soon have an 
amniotic vesicle and a yolk sae vesicle 
These can be seen in Fig. C in a slightly 
The thin 


and 


transparent 
the flattened 


older embryo 
yolk sae is below 
amniotic sac is above, being opaque, due 
to its thick floor. D is a transverse see 
tion through a similar embryo showing 
the amniotic vesicle above and a portion 
of the yolk sae below Between them a 
new layer of cells has formed, the meso 
When the amniotie sac 


together 


blast cells and 


the volk sae come in contact, 
with the cells that are proliferated be 
tween them, there trilaminar 


plate or germ-disk, and it is this that 


arises a 


gives origin to the body of the embryo. 
At first 


flat or slightly convex, it be- 
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comes converte by Thicke 
tudinal ridges into a tubular 
like body, the successive stages 
are shown in Figs. F to LI. | 


during the third and beginni 
fourth week There then 1 
changes ot the second month s 
Figs. J to L By the end of 1 


month the principal ext rnal 


the body Cali rye reco? hiZe 


specimen acquires the status 


and 1s thereafter so designated 
Our briefly told drama ot 


] 


individual 


of a new is all but 
There only remains now for it 
bigger and better and to live | 
ever after But this drama has a 
logue and I am sorry to say a s 
one kor the individual doesn’t 
crow bigger and better, and 
always live happily ever after 


are not all alike. We ean no longer 
the that 


with nothing more 


Just an 


an egg 1s 
to be 


biological 


view 
said abo 


molecule 


Ww) 


a kind of 

fixed and fast and necessarily pet 

the outset 
There is the 


like as peas in a pod 


FOMmMMmMoOn expresslol 
’ But the 


knows that a pod are not 


He 


about the peas he plants and, mor 


peas In 


has learned to be very parti 


seed with whie 


kind Ol 


butter 


with every 
The 
dently notes the size of hens’ eggs 


road 
Pla 


deals. and eg@ man 


whether or not they are fresh 
poultry raiser needs to know mort 

this. He has been taught that the hat 
ing quality of eggs is an innate ¢ 


Tat! 
. 


tutional character, therefore he inqu 


If one t 
a clump of frog’s eggs and places tl 


eonditi 


about their family history 
under slightly unfavorable 
it is found that some of the eggs dev 
and others do not By regulating 
severity of the 
nicely control the number that will 

to develop The are not alike 


their ability to develop in face of hat 


environment one ¢ 


Pres 
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il Pp} 
os, all subject t san l 
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nt, that as mal s2%)5 pe S 
, ' : ; , 
vos shed are not i el l | 


s are tound in t repro \ mas 
rrested In val Ss st S ce n ; 


oor quality \ sn ! eidem { , 
specimens that make Da irene Ss ef Stray ‘ < 
the material that the physicial the autops 1) 
nters in arrested pregnancies nisms hial - 
Importance Olt quality of the egg ol ! ie 
course I include both its maternal ical ore for 
vaternal elements, is not mited to could not com sat 1) ! 


ne life Whether the infant sur unimportal 


s its first year depends in considet durance of ! 
part on the original quality of the ter of commor : s W f 
If they withstand the usual wear for eranted t] 

ar of life until between fifty and yield to Vv \\ 

years they conform tothe actuary’s spectacles 

‘tation of life at birt! ind to the es the ] » h ' 
ryologist’s expectation of the per in early adult lit | 
manee of an egg of average quality the hair fe : 


s only the extraordinarily good ege enouch in eat 
is still going strong at 80 vears,and matur onal 
him (or her) do this in the ab spite of ft] , 
of any exquisite hygienic régime prevent it ()) 


nvironmental favor our tissues ar 


Ve have been speaking of the egg as thei or < 
le and have pointed out hat it ine it and any 
ops and lives in proportion to the rreatel . 
ty with which it is endowed. Good Som: f , 
s produce hardy long-lived indi self-replaceme) 
s and poor eges succumb during possible Tor s 
uterine ] fe. in aney or early has 
rs of maturity The ege as a whol yualitv fou 
rse. consists of a multitude of ele Intere? 
nts and it is the sum and integration eENnees -" — ‘ ra’ 
hese that determines its fate Thus wins to spea ter 
would know the quality of the egg and they bi , 


+ 


must determine he quality of te quene Ind f 
l rts As a whole the egg may be a come su ffl 

tisfactorily performing mechanisn an inl tab 
though certain portions of it are of in reti 


lor quality One finds. in fact. that ont) 


s normal for the con ponent ¢ lements tT ad 
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ture deafness. To these might be added causes of death tabulat 
many obscure degenerative changes that Ways In addition to b 
attack nerve and muscle TISSLLCS In ol undesirabl afflictions 
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PIG. 6 DIAGRAM SHOWING DEATH RATE AT EACH AGE FOR DEATHS FR 
ALL CAUSES TAKEN TOGETHER 
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dual vulnerability to that type « forn 

rioration The same is found true nearer UI 

malionat tumors, diseases of the mor 

t. cirrhosis of the live mid ehrol ! , 
hritis In other words, the age lev conadit s 

1! mortality tables are not deter t! }) 

d solelv by the nature of the dis rab 
ses but are equa dependent on the tempet! 
tent of vulnerabilities of the ind) ind Ds 

als affected etuses 
A mortality curve based on a large ‘oo! t L} 

int of data showing deaths from all urth t Ss 

ses Is reproduced in Fig. 5. It will not able ‘ 

seen that the number of deaths is_ @! Sol 
ry high immediately after birt] I: ceS ] 

abruptly the mortality curve Is \ 

at about eleve vears Krom that ( 1 

nt it eradually ascends until the old \ st . t 
ages are all gathered n This is as hou SS, 1 


would expect it, except Tor the ex hi : 
ssive infant morta 1T) Vigorous et has he 


ts have been made to reduee the latter oo . 





al with some SUuCCeSS 
ingerous thing to br Inder one vear aivil | 
4. The reader may be surp : 


irn that 10 per cent. of all deaths n infa 
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parture from which is abnormal In ‘Iv, the initial 
more recent times disease, for the most the eee and thi 
part, became the consequence of various quently encounters 
evil microscople organisms or injurious It is not my 
viruses, and when all these were eradi further with t 

cated from the surtace of the eart} unl of disease or 

versal well-being would prevail We that underlie 

still to-day think of germs as evil, but But I hope some Impress 
other factors have ent ‘red We have conveyed as TO What ial 


learned that the same germ is not equally beginning and that m 


injurious to all persons. The campaign made clear that this tiny 
on their complete eradication is slacken not only his possibilities 
ing and the problem has been shifting morphological characteristic 
to the matter of individual resistance. tal attainments but also dete 
Instead of the traditional concept of life endurance he is to have 

of Fig. 7, a new schema must therefore various vicissitudes of life 
be substituted in which the span of life in wait for him et us 


is determined by two opposing factors, a good eee! 
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FIG. 7. THE WAY OF LIFE: BY FRANCESCO GAMBA 
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SCIENCE IN THE LIVE-STOCK INDUSTRY 


By Dr. J. R. MOHLER 
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influence « Se] 
the LNauUstrial 
at there is a tendency per 
ts ’ tifi 


to assocla ie =diseo 


pally witl 
Revolving 


new commodities eontront 


‘an public constantly Hence 


tural that mechanical, electrical 
‘hemical advancement should at 
particular attention 
sumers 
IENCE .AIDS NATURAL PROCESSES the dk 
forees of science are also operat cities 


a most interesting supply 


steadily and it 
ner on life itself and the effeets are would 
eclally visible in our domestic ani 


S Live stock in the United States 
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COMPARISON 


EARS 


OF 


AGO, 


opments largely responsible for im 


proved conditions in animal production 


are methods expressed through veter- 


inary science, refrigeration, pasteuriza- 
tion, meat inspection and numerous 
related activities. 

Unlike 


their health by adequate housing, sani- 


human beings who _ protect 


tary sewage disposal, cooking of their 
food, use of sereens and other familiar 
safeguards, domestic animals are econ- 
stantly exposed to bacterial and para- 
the attention 


and 


dangers. Besides, 
given to their health 
determined largely by their commercial 
value. A to 
spend more on the treatment of an ani- 
mal than the animal is worth. In fact, 
he eould not afford to do so as a general 
practice. Hence the profitable produc- 
tion of our domestic live stock involves 


sitic 


welfare is 


stock owner is unlikely 


painstaking methods to prevent animal 
ills as well as exceptional efficiency in 


feeding. housing and _ general eare. 


W 


LONGHORN STEER 


ITH 


AN IMPROVED B 

Fortunately, scientific study has 
oped many satisfactory methods of 
serving live-stock health and imp! 
animal types. 


STO 


RESEARCH SOLVES Livi 
MYSTERIES 

A half century ago many myste! 

the ol 

animals 

cattle 

crazy, 


business prod 


In 


ana 


le SSCS beset 


domestic parts ol 
Southwest, 


served To vo mis 


horses 


were 
and in th 
mountain region large numbers of 

apparently in the best of health on: 
would be found dead the next 
without visible signs of the cause 


Cattle owners in the South were 


Init 


plexed by the ‘‘bloody murrain’’ w! 
killed cattle and 
others to an unthrifty, 
The 
condition was, in large 
of 


likewise were 


thousands of redu 
stunted eo 
to 
degree, a matt 
Tact 


tion. number raised mal 


echanee. Various economic 


SoOrn« 


involved and in 








SCTENCE THE L CSTOCK INDUSTRY 


state and 


factor, 


those days a visitor to the farms 
inches of the nited States ob 
materially different types. 
than are seen to ay Cattle 
irger heads, longer horns and 
r bodies. Besides, they required 
ch longer time to reach market size 
condition than they do to-day 
s were faster on foot but slower jin 
th and besides were at the mi rev of 
then unchecked scourge, hoe cholera 
\s time went on, stockmen learned 
in dealing with many specialized 
blems long experience counted 
Personal courage and 
ness could e] 
rustlers and 
were power! 
ntagion of anima 
m resulted, in 1884, in the establis] 
nt of the Bureau of Animal Industry 
the United States Department 
\griculture. The same or similar prob 
ms also stimulated research and ex 
perimentation in arious state institu 


ns and were largely responsible for 
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WOOL IN THE MAKING. 
THE PRODUCTION OF FINE WOOL HAS BEEN MATERIALLY AIDED BY ANIMAL HUSBANDRY 


a preventive serum for hog cholera re- 
stored confidence in swine produetion 
and the manufacture of the serum is 
now an extensive industry. This safe- 
guard to hog health is especially valu- 
able in regions, such as the Corn Belt, 
where swine are raised in large herds 
and where an outbreak of disease 
among susceptible animals would have 
far-reaching and ruinous consequences. 
As a further help to hog-raisers, correct 
methods of using the preventive-serum 
treatment are demonstrated by veter- 
inarians of the bureau who are espe- 
cially trained in_ hog-cholera-control 
work. 

During the last twelve years the 
Department of Agriculture, cooperating 
with the states, has waged an aggressive 
war likewise against bovine tuberculosis. 
As a result the average extent of tuber- 
culous infection among cattle has de- 
creased from more than 4 per cent. to 
1.7 per cent. In approximately 1,100 
counties which have been especially 
energetic in the systematic testing of 
cattle within their borders, the infection 
is known to be less than one half of 1 


per cent. Scientific discovery, utilized 


in a definite plan of field operations, has 


made this kind of progress possibl 
recent years the work of eradi 
tuberculosis has been extended lik 
to swine and poultry. with encour: 
results. 


Uriity or Live Stock Is 
I NCREASED 


Simultaneously with the con 
over various animal ills, investigator 
live-stock breeding have demonst! 
how stockmen may control the size, { 
and general appearance of their ani 
through knowledge of the laws of her 
ity. This knowledge is now reecogn 
as a practical means for increasing 
utility value of domestic animals as \ 
as for controlling color, horn deve 
ment and other qualities. T! 
through knowledge of animal breedi 
the modern stockman has virtua 
become a sculptor in living flesh 
the most able breeders are virtua 
desieners of the latest models of don 
tic live stock. Through breed assoc 
tions and live-stock shows and expos 
tions, the types of animals conside1 
most desirable for present needs a 
publicly recognized and awarded priz 
The types naturally vary, depending « 
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the quality and palatability 
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stanee, that the hatel abi 


itv of eva 
luenced by such factors as inbre 
- of the parent stock and by th 

of animal protein in the feed 
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s, as well as by conditions of inci 


nm 


‘enee likewise has furnished 
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aay oO! other anima 


roduce 20.000 abundance o 


tter I use indicates 
many articles 
artificial processes 
endow 
these figure SOUPEC 


performance an mater 
readily accessible miea th: change me lee 


modern knowledge has made available Formerly, 


Though we have cause were both a 


kind and a 


for the contributions ) 


‘° 


welfare, a true appraisal of science source But under 


the live-stock industry shows, however, with the inereasn 


that Nature is still our greatest 
tor No Investigator has thus far have become one 


benetae sclence has provided 


evolved 4 fully Satistactory substi ute assets of our €1 


















LEPROSY IN THE UNITED STATES 


By Dr. WILLIAM W. FORD 


[OR OF BA I tIOLOGY, & OO! OF 








history ot leprosy has always artists OL the p UO! I 
of peculiar interest to members of only Donz aa Man 






medical profession because of 





ortant problems which have arisen with Wife and F: ds,’ | Lucas 
le of Cranach, or by an artist of the Cr 


ie? Ol 





card to its causation and moi 






read No less interesting has it ap- School in ] ! 
d to the non-medical, since refer by Albrecht D t 
es to it abound in Biblical and the “‘Saint E Lepel 









lar literature and many an indi- Holbein in B Saint Elis 
jal, doctor, nurse, priest or pastor beth,’’ by Mu lt 
devoted years of self-sacrificing ow trequent S I 
fort to the care of the unfortunate great canvases o! 
pers, in spite of the hardships which Modern knowledg [ diseas 
to be endured and in the face of a_ especially the study of the origi: 
ssible transmission of the infection spread of the ty; s called 













the victims of the disease. Re- tagious or commu s 
us orders of nearly every denomina- much about leprosy and now 1 
n have been active especially in their that many of the ideas riy el 
re, and in many regions it has been tained in regard t e er 
the inspired members of these orders Ve know ib leprosy 1s } V 
at the lepers have looked for attention contagious, d not pass Tapia 
luring life and for spiritual consolation Sly from per to per 
their closing hours. The life and ently requires a long period 
leath of Father Damien, the Belgian and that its spread in a con 
Catholic priest who went to the leper determined by y factors 
lony in Molokai and who eventually to the presence aleper. Yet 
‘ontracted the disease and died from it, of leprosy wl! has come dow! 
have been immortalized by Robert Louis through the passing of 2,000 years and 
Stevenson. Books of travel and ro- more is still entertained ! d 
mantie literature are full of references at times stimulates a cruelty and pe 
to leprosy. In Richard Burton’s secution which are reminiscent of t 
‘Ultima Thule,’’ which is an account Dark Ages. 
a a a. i Q 





of his visit to Ieeland in 1872, there is Lep 





an excellent deseription of the disease, 
by Lew Arabum, A 
} Nnedalsked wn Norweelatl has 


a 





and the picture of leprosy given 
Wallace in ‘‘Ben Hur’’ has aroused t 
compassion of countless readers Of known from early times. It is 
especial interest is the extent to which Ate 


nnec ed 








lepers and dramatic incidents c 
with them have been depicted by great 



















1 Robert Louis Stevenson, Father D —— . 
{n Open Letter to the Reverend Dr. Hyde of aoe rasta 
ae as the worship of Jehoval he « 





Honolulu. 


ol4 


tion found in very early Japanese 
medical writings probably refers to an- 
ailment, but the now 
leprosy was 
China in 
Christ. 


disease 
apparently 
the twelfth 
The leper 


other 
regarded as 

recognized in 
century before 


‘whiter than snow,’’ however, was not 
a victim of leprosy but rather of a 
totally distinct skin disease now called 


leucoderma. While the ultimate origin 
of the disease is masked in impenetrable 
obscurity, satisfactory accounts of it 
were given by Aretaeus in the first cen- 
tury of the Christian Era and in the 
second century Galen described it from 
the cases he saw in France and Spain. 
It was known in Egypt and India, as 
well as in China, long before the Chris- 
tian Era and was wide-spread in all the 
countries about the Mediterranean Sea. 
Carried westward by the Roman soldiers 
and traders when the power of Rome 
was at its height and later disseminated 
by the Crusaders, it spread throughout 
Europe and became a scourge in the 
Middle Ages, reaching France, Ger- 
many, England, Ireland, Seotland, the 
Seandinavian Peninsula and many of 
the outlying islands of the North Sea. 
Gradually the disease came under econ- 
trol, probably in large part as a result 
of the strict isolation of the afflicted, an 
isolation which we now regard as cruel 
and unnecessary. With a _ practice 
based on the Mosaic laws as laid down 
in the book of Leviticus the lepers were 
driven away from families and friends, 
forced to live in out-of-way, desolate 
places, to subsist largely on charity, 
their food and clothing procured by 
stealth, and compelled to announce 
their presence by erying ‘‘Unclean,’’ 
shaking a rattle, ringing a bell or blow- 
ing a horn. Indeed in some particulars 
their persecution went far beyond this, 
for sometimes their property was con- 
fiscated by the state, when they were 
people of means, and usually the civil 
authorities cut them off from human 
society when the disease was discovered 
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by medical inspection (Lepras 
that they were legally dead fr 
time on. But it 
that these cruelties were perpet: 
a cruel age when capital crimina 
hanged, drawn and 

political crimes were 
breaking on the 
women and even children wer 


must be ren 


quartered 
expat il 
wheel, whe 


in frenzies of religious zeal, ar 
petty malefactors were stretc! 
jerked upon the scaffold so 
joints of the long bones were dis 
and they became 
One likes to think rather of the « 
eration and kindness with which 

were treated in the period of awak 
enlightenment at the end of the 
Ages when, after the example of B 
the Great at Caesarea, over 20,000 le; 
homes were established in Europe 
where the leper was at least sur 
‘ood, lodging and a place in whi 
die. 

As a result of the stringent reg 
tions and the segregation practiced 
Europe during the Middle Ages, 
number of cases diminished with « 
siderable rapidity and the disease d 
down except for isolated instances 
pearing from time to time over a 
area. It persisted in several pl 
which are of interest to America, 
foci of leprosy remained in Brittan 
and Normandy, in the Scandinavia 
Peninsuia, particularly in Norway, : 
in Iceland. In the south, leprosy w 
common on the West Coast of Afr 
where it is still prevalent, as well as 
the East Coast. 

In the area now embraced 
United States leprosy appeared quit 
early in several regions. It was r 
ported in Louisiana in 1784 and is s 
to have been brought by Spar 
settlers. It got a foothold, 
among the families of French origi 
who came from a part of France wh: 
leprosy was endemic. Ever since t! 
time the found 


hopeless cri 


in ft 


howev: 


disease has been 
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sana and has been in general 
1 to French families. In 1900 


e were 125 reported cases, but since 
number has decreased eradu- 
It has shown little 


tne 
put definitely. 
ney to spread to other elements of 
population. The lepers were origi- 
eared for in their ad- 
tted to some of the hospitals in New 
ns. Eventually the state estab- 

d a leprosarium at Carville. With 
settlement of Minnesota, leprosy 
is introduced by the 
Scandinavia, chiefly by the Norwegians 


homes or 


colonists from 
ming from a country where the dis- 
The lepers were in 
neral isolated and looked after by 
ir families, but the facilities for 
ir eare and treatment were so inade- 


iSé was endemic. 


ate and the lot of the unfortunate 
per so unhappy that Dr. Bracken, 
state health officer, came to their aid 
ind by his courageous example did 
much to allay the popular fear of the 
disease. Through Dr. Bracken and 
ther health officers interested in lep- 
rosy the United States government was 


induced to take over the Louisiana State 
Leprosarium, which thus became a Na- 
tional Leprosarium. Thirty years ago 
there were about 50 reported cases in 
Since then the disease has 
in frequency, 


Minnesota. 
constantly diminished 
partly of course because many of the 
lepers are transferred to Carville. At 
the present time there is but one active 
case in Minnesota, cared for with strict 
isolation under the state department of 
health. In Minnesota leprosy 
shown no tendency to spread from the 
colonists who brought the infection 
with them to other elements of the 
population, and the state can now be 
said to be free of the disease. 

In Canada the history of leprosy is 
especially interesting, but the facts in 
regard to it are difficult to 
establish. Foci have existed from early 
among the Acadians in Nova 
and New Brunswick, among the 


has 


somewhat 


times 


Seotia 











UNITED STATES 


















French Canadians New Bb 

and in a few spots els I \I 
conflicting stories al it its 
Canada have been current 

time, sometimes to t 

disease was carried b he Ac . 
Louisiana after their expuls 
Nova Scotia 1755 and ag 
leprosy was contracted by the A 





families during 


1 ) 
and taken back D' them 1 N i 





ana 
Scotia. The origin I leprosy 
Canada has recently been investigat 





with care by 


Dr. John H. Heagerty, « 






the Canadian Department of Hi: 
He states that it first appeared in 
records as found in Tracad l 










Province of New Brunswick in t 

1815, in a French Canadian fan 
coming originally from Normand 
which it was introduced by leprou 
Norwegian sailors. This story has bes 
denied and Heagerty polmts out t t 
there is some evidence to show tl 





leprosy was present from early ti 
Acadia, whi 


and a part 





the district known as 
comprised Nova Scotia 
New 

A lazaretto was estab 
in 1815 and from that time 
319 lepers were admitted 
New and 

Canada again, the disease has tended 
limit itself to fined groups of 
people, but has appeared am: 






Brunswick, including Tracadi 
ished at 







Brunswick 





1? } 
well-dt 







lies of Seoteh, English and Irish d 

scent, as well as among those of Frenc! 

origin. At the present time, the lep 
by the Domn of 





rosarium supported 
at Tracad 





Canada 










on the Gulf of St. Lawrence, houses 10 
lepers, of whom 4 are French Canad 
ans, 3 Russians, 1 French-Seotch, 1 
English and 1 Chines Leprosy it 
eastern parts of Canada s thus reduced 
2John J. Heag ( 
Med iT itatns ( 
Perso , n rr. N 
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to a small number of cases and the dis- 
ease is gradually disappearing. 

Finally, both in the United States and 
in Canada, cases of leprosy have been 
somewhat frequent among the Chinese 
resident in the cities along the Pacific 
Coast such as San Francisco and Van- 
couver. The occurring in the 
United States are now sent to Carville, 
while the Dominion of Canada main- 
tains a small leprosarium at Bentinck 
British Columbia, within three 


cases 


Island, 


miles of the quarantine station at Wil- 


liam Head. This now 
harbors nine Chinese lepers and is main- 
tained primarily for this group, those 
of other nationalities being sent to 
Tracadie. 

In addition to these well-marked foci 
of leprosy in North America, sporadic 
eases occur from time to time, chiefly 
among inhabitants of Louisiana, Flor- 
ida, Texas and Mississippi, where the 
disease may still be regarded as endemic. 
Oceasionally cases appear in other states 
such as Massachusetts,s New York, 
California, Missouri, New Jersey and 
Maryland. In these areas the advanced 
cases are now sent to Carville, while the 
non-infectious are cared for by state or 
city departments of health. 

From this brief review two facts are 
quite clear. One is that leprosy is de- 
finitely decreasing in the United States 
and Canada. The other is that it pre- 
sents no menace to this country. Both 
in Canada and in the United States, the 
are recognized early, advanced 
eases are sent to suitable institutions, 
and the disease shows no tendency to 
spread out of well-defined areas. Lep- 
rosy then can not be regarded as a 
publie health problem of any impor- 
tance in these countries. To the south 
of us, in Mexico, the condition is not 


leprosarium 


“asses 


4 Massachusetts formerly maintained a state 
leper colony on Penikese Island, where a few 
cases were segregated. In 1922 this station 
was given up, the active cases being transferred 
to Carville. 
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so favorable, since cases of lepr 
fairly frequent, especially in 
City. This affects the United s; 
only when Mexican laborers 
country develop the disease, ii 
event they are either sent back 
homes or committed to the 
leprosarium. 

At the present time the Unit 
twice a year gathe1 


ae! 


rovernment 
lepers found on the Pacific 
special trains and transfers 
Carville. From 1894 to 1928, 

been admitted to Carville and 300 
are now under treatment there 

With the acquisition of the Hay 
Islands (Sandwich Islands) ar 
Philippines in 1898 the problem 
disease took on a somewhat dif 
aspect for our government. In 
Hawaiian Islands, a population of al 
100,000, with a large amount of | 
was added to our numbers. Her 
disease was introduced about the n 
of the nineteenth century, 
by the Chinese. The infection spr 
rapidly among the Hawaiians 
reached such alarming proportions 
the native government, in 1864, esi 
lished a leper settlement at Mol 
the administrative control of whic! 
assumed in a general way by the (1 
States with the annexation of 
Islands. The number of new eases 
Hawaii has varied greatly from year t 
year, reaching 558 in 1888 and fal 
to 23 in 1908. The average ye 
number is now about 50, and the diseas 
has been found chiefly among the peo; 
of native blood. In 1890, 1,230 lepers 
were in isolation. Sinee then the nw 
ber has decreased considerably and 
1928 had fallen to about 700. 

In 1898, when the Philippine Islands 
were taken over by the United States 
we acquired a new population of 7,000 
**The Publie Health Aspect of I 
rosy,’’ by Dr. George W. McCoy, Boston M 
cal and Surgical Journal, 1917, Vol. 126, N 
pp. 43-48. 


apparent 


5 See 
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)} now inereased to about 13,000,000. 


sy is a common disease among the 
iabitants of these islands. It is said 
ive been brought to the Philippines 

boat-load of 150 lepers sent there 
the Japanese about 1750, but it must 
remembered that was still 


mic in Spain at that time and that 


leprosy 
anish colonists may well have carried 
disease to the Philippines, just as 
probably did to large areas of 
America and 
leprosy spread 


~ 


South America, 
Mexico. At any rate 
rapidly among the native Filipinos and 
became one of the prevalent ail- 


Central 


ents. It is estimated that there are no 
ss than 200,000 lepers in the Isiands 

the present time, spread among all 
native tribes, among the Japanese 
and Chinese. A detention 
iintained in Manila in the San Lazaro 
Hospital, but the majority of the lepers 
Culion 


service is 


are sent to a leper colony at 


] spot where between 


Island, a 
5.000 and housed 
ind treated. the 
island look after a great many in addi- 
on. Recently, under the Manila Board 
f Health and Leonard Wood Memorial 
Association, treatment stations for lep- 


established at various 


remote 


6.000 eases are now 


Other hospitals on 


rosy have been 
points and a determined effort is being 
Research 
is fostered, and 


“orrect information spread throughout 


made to combat this scourge. 
experts are trained, 
the land. 

Finally a word or two may be said 
about the purely medical aspects of 
leprosy. It is in general one of the sad- 
dest of spectacles, chiefly be- 


eause of 


tT Ol 


human 

the outspoken aspe 
lesions, but 
character of the infection. It 


the 


hopeless 


partly from the 
appears 
in two main forms, the nodular type, in 


h the 


22. 
> SKIN 


which nodules develop beneat 
parts of the body, and a 


In various 
macular-anesthetic type, in which erup- 
tions oceur on the surface and in which 
nesthetu 


extensive areas are rendered a 
of The 


sensation. 
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professor of the history of medicin 
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the infection have be 

various parts of the world | 

be little doubt that the et 

is an organism described as 
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ranism closely resembles 1 
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outside the body artifi ! 
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to transmit the infection, the kind of 
contact which comes from living in the 
same house, eating from the same uten- 
sils, washing the clothing of lepers over 
long periods. The disease is not heredi- 
tary, and children of leprous parents, 
removed from them immediately after 
birth, do not develop the infection. The 
incubation period, that is, the time be- 
tween exposure and the outbreak of 
definite signs of the disease, is long and 
subject to great variations. It may be 
as short as two years and as long as ten 
years. Various factors seem to play a 
réle in the propagation of leprosy, that 
is, in the origin of epidemics, and these 
factors are by no means clearly under- 
stood. At times it seems to spread in 
family Thus Hopkins and 
Denny,’ in their eareful study of lep- 
rosy in the national leprosarium at Car- 
ville, have pointed out a _ distinct 
familial tendency in Louisiana, in that 
appears in elosely related 
families. Again it seems to spread in 
racial stocks, as in the Hawaiian Is- 
landers, but MeCoy believes that this 
is not necessarily a racial tendency but 
may result from habits of living or 
other factors. Climate has been thought 
to influence leprosy, but it may become 
epidemie and remain endemic both in 
the tropics and in cold countries like 
Seandinavia and Iceland. It is doubt- 
ful whether food is a factor, although 
years ago Jonathan Hutchinson pointed 
out that leprosy was apt to occur in 
people who subsist largely on fish. At 
the present time we can say that leprosy 
spreads and remains endemic in certain 
countries like China, Japan, the Philip- 
pines, the Hawaiian Islands, and dies 
out in Northern Europe and in North 


stocks. 


lepre SV 


7 Hopkins and Denny, ‘‘Leprosy in the 
United States.’’ Reprint No. 1274, from the 
Public Health Reports of the United States 
Public Health Service, Vol. 44, No. 13, March 
29, 1929. 
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America. Certainly in th 
States and in Canada leprosy 
survive under modern conditior 
slowly but definitely disappeari 
The most hopeful thing about 
at present is our changed attit 
regard to the treatment of lep 
has now been demonstrated that 
stitutions where the 
treated by approved medical 
gical measures, the course of the 
tion can be arrested in many indiy 
and the lot of the others be mad 
mensely happier. From rest 
outdoor life, abundant food, a r 
not unlike that 
losis, some cases improve steadily 
the infection 
ern surgery 
‘**Disfiguring 
necrosed bones 
tremities amputated, 
otomy permanent relief afforded for 1 


disease 


practical in tu 


becomes quiescent. 
can 
nodules 
removed, 
and by tr 


accomplish 
may be ex 


necrotic 


laryngeal stenosis so common among 1 
unfortunates’’ (MeCoy). Probably 
most important contribution to m 
therapy is the use of the drug know: 
chaulmoogra oil or its derivatives 
many this drug 
plish in a short time what general 1 
sures may effect only in months 
It has been employed on a 
scale in the Philippine 
especially in Manila, where the board 
health has for some years treated 
with various derivatives of 
erude oil. Recently the Leonard W 
Association has extended the use 
chaulmoogra oil with gratifying result 
and has aroused our hopes for the 
ture. While leprosy will not disapp 
from the world for long periods, if 
all, the disease has into 
eategory of ailments 
helped by modern methods of medici: 
and surgery, and to a considerable « 
tent be prevented from spreading. 


instances ean ac 


years. 
Islands 
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In spite of rigid traffic regulations, 
stant educational campaigns to pro- 
te highway safety, and many other 
forts, the mortality from automobile 
dents is increasing at an alarming 
in the United States. Automobile 
dents now result in about five times 
is many deaths in this country as does 
typhoid fever, once a widely prevalent 
irge. Such accidental deaths have 
w reached the position 
d by this malady in 1910. Due to 
efforts of Sanitary science, typhoid 


unenviable 


ver is a vanishing disease, especially 
our cities, and its death-rate in 1929 
s about as low as was that from auto- 
There 


now, in fact, only about ten dis- 


biles some twenty years ago. 


ises Which cause more deaths than do 
tomobile accidents. 
Measles, whooping cough, scarlet 
fever and diphtheria combined do not 
take any greater toll to-day than does 
he automobile. There many 


fatalities from automobiles as there are 


are as 


from homicides and suicides together, 
and there are more deaths from this 
use than from either diabetes or 


about as many as 
from Heart 
disease is now the leading cause of 
death in this but this 
affliction has only about seven times as 
many victims as the automobile. For 
every four deaths from cancer, there is 
one due to the automobile. As an in- 
strument of slaughter, the mechanical 
carriage ranks unduly high. 

The situation is undeniably serious 
and, unlike the mortality from most 


causes, is getting 


appendicitis, and 


diseases of the arteries. 


country, even 


preventable 
Twenty years ago the automo- 


other 


worse. 
bile, then somewhat more rare as a pos- 
sible agent of destruction, was a negli- 
gible factor in the mortality tables, but 
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to-day tor more than v 


it IS respons1bDie 


per cent. of the total of almost a million 


and a half deaths which o ‘ur annua 
in the United States. If the present 
rate of increas ! ues, as it has I 
the past det di e 2 re, autol 
accidents will eventually be at or near 
the head of the lis l} I ts ca I 
immediate attention and urgent act 

in addition to the many attempts now 


being made to cope 


Nearly a million persons suffered 
more or less disabling injuries in a 
mobile accidents in 1929 and a di 
increase has been recorded for 1930 
In 1929 there were more than 31,500 
deaths, a rate 13 per cent higher t ! 
in the previous year, although the num 
ber of cars registered increased only 8 


per cent. There are now about 27 mil 


] the hich. 


lion motor vehicles to infest 
ways, and any tourist will tell vou that 
most of them seem to be in action ever 


Sunday. It is estimated that there ars 
700.000 ears in 
SU OOU) a the m ropolitan 


1910 ther 


30,000 in this same 


and another 
area. In 


the death rate fron utomo acel- 
dents rising in the general population 
but it is increasing per 100,000 rs 
From 1918 to 1926 the number of acci- 
dents per ear declined, but since that 
time it has been stead iwmented 
each year. 

Since 1910 the mortality from auto 
mobile accidents has ne up almost 
1,000 per cent. The rate for the coun 
try as a whole ir 1928 was 20.8 deaths 
per 100,000 population, though in many 


was much greater 
worst record, with a rate of 


states it 


had the 


38.5. aeeording to the figures of e 
United States Bureau of the Census 


Delaware was second, with 30.7 and 
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Florida third, with a rate of 28.6, which 
was, however, slightly lower than in 
1927. The states with the two largest 
cities, New York and Illinois, had rates 
above the United States as a whole, but 
not excessive in comparison with some 
other commonwealths, though much 
higher than was proper or creditable. 
The New York rate was 22.1 per 
100,000, while that in Illinois was 23.6. 

In all the states except eight there 
were increases in automobile accidents 
in 1928 over 1927, and there were still 
further increases in 1929. The lowest 
rate in 1928, according to the latest 
available data, was in Arkansas, but its 
figure of 10.9 showed a considerable in- 
crease over the 8.8 of the preceding 
year. In the Hawaiian Islands the 
rate went up from 16.7 to 26.0 in that 
one year. 

This growing menace from the motor 
vehicle has not been checked in 1930, 
as the data from the Bureau of Census 
for 78 large cities showed 655 deaths 
from automobile accidents during the 
four weeks ended January 25 of this 
year, whereas there were 612 deaths in 
the corresponding period of the year 
before. The rate has increased just 11 
per cent. in the first month of the cur- 
rent year. For the 52 ended 
Mareh 22, 1930, the rate was even 
higher. It represented, in fact, an in- 
crease of 147 per cent. over the mor- 
tality for 1920. Later records are 
similarly appalling. 

Motor fatalities are no more preva- 
lent in urban areas than in rural. In 
New York State an investigation of 
these aecidents in 1927 revealed that the 
death rate outside of New York City 
was higher than in that metropolis, 
being 26.6 per 100,000 for upstate, 18.3 
for New York City, and 22.3 for the 
state as a whole. After allocating the 
deaths to the locality where the acci- 
dents occurred and not where the 
deaths took place, it was discovered that 
the rate for rural New York was 39.3, 
as against 19.4 for urban New York, or 


weeks 


some 51 per cent. higher am 
drivers in the open country. 

These unreasonably numer 
mobile deaths affect every age ; 
of our population. Children 
fifteen years of age are the unf 
victims in from 35 to 40 per 
all these easualties. Dr. Ray Ly 
Wilbur, Secretary of the Interior 
right when he stated recently t 
rattlesnake is a domestic pet co1 
with the automobile. ‘‘ Rattlesnak 
says Dr. Wilbur, ‘‘kill about a 
sand persons a year in the United St 
but approximately a hundred thous 
children will be killed or 
automobiles within the 
months. We take the 
granted because it is useful, but 


maimed 
next 1 
automobile 


usefulness comes to us at great cost 
What is the reason for all this 
nage by the modern automobile? 
answer lies, of course, in the human 
ment concerned. The careless, the : 
gant, the unfit, the unbalanced and 
drunken driver are at fault in most 
Congestion of traffic, bett 
opportunities 
require m 


stances. 
offering 
speeding, lax 
and possibly greater mental and 

tional instability, due to the comp 
ties of modern life, are all factors 

has been estimated that at least 10 
cent. of all automobile drivers are u 
to handle such a complicated mecha 
Prob: 


roadways 


licensing 


as a moving motor vehicle. 
the estimate is conservative. 
Statistics from 
nearly one third of the total automob 
which 


eleven states havi 
registration of the country, 

collected recently by the Travelers | 
surance Company, that t 
licenses or registrations of 77,704 mot: 


revealed 


ists were suspended or revoked out of 
total of 7,178,111 registrants. Drivi 
while under the influence of liquor, ex 
cessive speed and failure to report : 
accident were the principal reasons f 
these revocations, though in three states 
all or most of them were the result of an 





nt to mix intoxi¢a! 


ty, or inability. 
ny persons are 
incapable of bei 


utomobiles, even 1 


Others may have been co 
their licenses were first issued, 
it have since become Icom pe ent be 
ise of age or some acquired physical 
A considerable proportion 
in fact, 


or at 


licap. 
he automobile accidents are, ln 
1S d by experienced drivers 

st by persons who have had licenses 


| ‘ 
ny, 


Few, if a 
and none 


ars. 


number of ye: 
re-examinations, 


w ¢ 
ra 


states have 
requires a complete physical and psy 
chiatrie examination of an applicant. 
At the annual meeting of the A 
Medical Association in Detroit last 
J a report was adopted urging that 

motor vehicles ought to 


merican 


1 ] 
l 
ine, 
drivers otf 
examinations by repu- 
and 


physical 
physicians, so that vision a 
appropriate 


1e 
Wi 


her important items could be checked 
standing ¢ 


European requirements regarding the 

ss of automotive drivers are more 
tringent than in the United States. 

sixteen European countries, Ger- 
Bulgaria, Denmark, Danzig, 
Esthonia, France, Britain, Hol- 
land, Hungary, Luxembourg, 
N rway, Poland, Sweden, 


and Jugoslavia, a 
all prospective drivers is compulsory, 


} 
he 


iny, 
Great 


Latvia, 
Switzerland 


examination 


medical 


according to the results of an investiga- 
tion made in 1928 by a Belgian scientist, 
Professor Weekers, for the Association 
essionelle Internationale des Mede- 

es. and Great Britain 

‘+h examinations must be made only 
drivers of public vehicles, but in 
other countries they apply to all driv 
ers, and in some instances they must be 


or five years. How meticu 
ts are enforced 


repeated at regular intervals, sometimes 


two 
lously the requiremet 


end- 


ppear from the study. 


does not a 
A clinical study of 100 traffic « 
ers brought before the Recorder’s Court 





WHAT THE FOOD AND DRUG ADMINIS- 
TRATION DOES 


By T. SWANN HARDING 


MT. 


Tue food and drug law, passed in 
1906, had two major purposes. It was 
designed first to safeguard the purity 
of food and drug products and, secondly, 
to enable consumers to avoid economic 
fraud. It was intended then to protect 
the health and the pocketbooks of the 
public and this purpose was to be accom- 
plished by keeping package labels, and 
the advertising matter distributed with 
food and drug packages, absolutely 
truthful. Enforcement was first vested 
in the Bureau of Chemistry. This 
bureau was composed of both research 
and regulatory units and, by July 1, 
1927, it was discovered that greater 
efficiency would result if these were 
separated. The Bureau of Chemistry 
and Soils was then organized as an ad- 
ministrative unit designed to undertake 
research work and the Food, Drug and 
Insecticide Administration (the word 
‘*Insecticide’’ was dropped on July 1, 
1930) came into being to enforce the 
food and drug law and five other similar 
acts relating to tea, caustic poisons, im- 
port milk, insecticides and fungicides, 
and naval stores, such as turpentine, ete. 
Precisely the same officials had charge 
of the enforcement of this law as before ; 
they could merely work more efficiently. 
Furthermore, exactly the same regula- 
tions were followed by them in law en- 
forcement as had served the old Bureau 
of Chemistry. This much should be said 
to avoid all initial misunderstandings. 

The law is not perfectly enforced. No 
law is. This particular law costs us but 
a penny per caput in the matter of en- 
forcement and only 530 employees, but 
half of whom are technicians, are hired 
for the enforcement of all six laws ad- 
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ministered by the Food and Drug 
ministration. Furthermore it 
ridiculous anyway that the law s 
have jurisdiction over package 

and over the statements made in pr 
matter accompanying packages, w! 

it is without authority to control st 
ments made by manufacturers r 

ing the very same products in 1 
paper and magazine advertising, 

the radio or on billboards. That leaves 


iS Tr 


a large loophole for faulty enforcen 
and requires officials to concentrat: 
read-the-label propaganda when what 
really needed is to have all advertisi: 
statements honest wherever they app 
Finally, we can see that it is obvioy 


impossible for so small a foree spend 
so little money to run down every \ 
lation of the law. When we furt 
consider that 22 labored steps are 
quired from the time goods are s 
until a case is closed, and when we 
member the crowded condition of 
courts, we can see plenty of reason 
the exercise of considerable ingenuit) 
arrive at efficient enforcement 
law under the circumstances. It is : 
plain that the law needs strengtheni: 
whereas to-day powerful economie fore 
seem determined to emasculate ani 
further weaken it if possible. 
Nevertheless the food and drug law 
better enforced to-day than ever. T! 
may be charged to a variety of factors 
In the old days under the Bureau 
Chemistry every case stood by itself. I 
spectors were accountable to a central 
authority rather than to the chiefs 
branch laboratories which were the: 
as now, conveniently located. Seizures 
were made irrationally and hit or miss 


of 
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if a case was finally won it stood 
rely alone and unrelated to the work 
ther cases by the same bureau. To- 
all that is changed. The eighteen 
‘+h laboratories of the administra- 
have been organized into an East- 
a Central and a Western district 
headquarters in New York, Chi- 
San Chiefs of 


and Francisco. 


branch laboratories are really chiefs, 


und both inspectors and chemists are 
ecountable to them. 
procedure are carefully planned in ad- 
vance and followed rigorously, although 


Campaigns of 


they are always sufficiently elastic to 
permit a special assault when conditions 
necessitate, as in the most recent influ- 
enza epidemic when a variety of fraudu- 
lently labeled remedies suddenly sprung 
The 


are 


up and demanded action. estab- 
them- 


made to 


manufacturers 
reports 


lishments of 
examined and 
district headquarters. 
tionable factory 
of the goods produced are followed into 


selves 
In case of ques- 


processing, shipments 


other states and inspectors on duty there 
make seizures rationally and with some 
reason to expect fraud. No case stands 
alone, but takes its place in an orderly 
plan. Educational and corrective means 
are used wherever possible, both because 
it has been found that they will give the 
publie greater protection, if less noise 
and excitement, than jail sentences, and 
also because it appears that 95 per cent. 
of our manufacturers are quite ready to 
cooperate with the government in com- 
plying with the law onee they under- 
stand what is desired. 

To give a complete picture of this law 
enforcement work in the brief space al- 
lotted is impossible. We must therefore 
narrow the and certain 
specifie types of remedies and the cam- 


subject use 
paigns against them as illustrations to 
show how the administration proceeds 
with its work and what protection it 
offers the American against 
quackeries and falsely advertised rem- 
We shall not consider foods but 


publie 


edies. 


DRUG 


action 
quite appare 
pains are car 
matism’”’ by 


be symptoms of 


varied 


ecertalniv 


plant extrac 


and 


tine 

mon ingredi 
could be exp 

therapeutical 
Mention 

mind the 

for tl 

baffles 

popular know 

what are sup post 

stances. 

a recent campal 

cent. of them ¢ 

substance at a 

such material 

small 

so smal! 

patient 

gallons of 

duce an effect. 


various forms; 


in water, others to 
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Hundreds of 


were examined by the 
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in small bulbs. An active product of 
this kind would be an exceedingly dan- 
gerous thing for a layman to use and it 
is perhaps fortunate, in a way, that so 
many of them were frauds of an impo- 
tent character. This particular type of 
trickery has been pretty well cleaned 
out for the present, but it must always 
that new frauds 
existence with almost in- 


be remembered can 
come into 
credible rapidity. 

In this connection one of the difficul- 
ties the administration faces might be 
emphasized. In the case of court action 
the case has to be so clearly presented 
that a jury of laymen will somehow com- 
prehend the technical points involved 
and act in accordance with the scientific 
evidence presented. But 
remedy, like Gowan’s Pneumonia Cure 
of early days, is suppressed, as this one 
was by Notice of Judgment No. 180. It 
Gowan’s 


suppose a 


can become, as this one did, 
Pneumonia Remedy and is then ready 
to face a further fight. Ultimately it 
became merely Gowan’s Pneumonia Pre- 
later appeared in 1928 
as Gowan’s Preparation and was then 


scription. It 


an application recommended for pneu- 
monia, pleurisy, croup, colds, coughis, 
throat troubles, rheumatism, 
congestion and inflammation. It was an 


soreness, 


external ointment composed of phenol, 
menthol, camphor, turpentine and quin- 
ine sulfate, certainly ineapable of acting 
remedially against many of the patho- 
logical conditions named on the label. 
These claims were restricted, but in 1929 
a new manufacturer had bought the 
famous preparation and, while the label 
recommended it only for colds, burns, 
bruises, sprains, sunburn and _ insect 
bites, it was advertised in the press as 
useful to avoid influenza, coughs, croup, 
bronchitis, conditions which the 
label no longer listed. This illustrates 
two things: first, that a product can 
change its form and its claims quickly 
and frequently, and thus require con- 
tinual watching while acquiring tem- 


ete., 
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porary immunity; secondly, tl 
its package label is scientifically c 
it can make impossible claims ii 
paper and magazine advertising 
being outside the scope of the Fo 
Drug Act, can not be prohibited 
During the influenza epidemic 
remedies flooded the market an 
known preparations began to mak 
warranted curative claims. Zonit 
instance, advertised itself in th 
as ‘‘striking directly at influenza’ 
were evaporated in a flat dish on a 
ator; it recommended itself likewis 
dandruff, wounds, ulcerations, pim; 
boils, eruptions, trouble, 
throat, ete. It 
hypochlorite yielding approximat: 
per cent. of available chlorine. Not 
of Judgment No. 16217 issued Sept 
ber, 1929, declared its more compr: 
sive claims false and fraudulent. N 


sinus 
is a solution of sod 


which consisted of a heavy petroleum 
containing menthol, camphor and a 
dye, claimed to be ‘‘unequaled in e: 
of Catarrh, Hay Fever, Asthma 
General Nose Troubles’’ and to r 
sinus trouble; in the press it offered s 
protection against flu. Notice of J 
ment No. 16221 issued September, 
declared its label false 
fraudulent. In a 
this 


claims 


press release is 


earlier year the administr 


said: 


Reports on some 800 preparations s 
cures or preventatives of influenza, grippe, 


pneumonia have been sent in to the 


Drug, and Insecticide Adn 


field since the first of the vear, when an int 


inistratio 


sive campaign against falsely labeled pro 


of this type was launched. These reports, 
ing the results of factory inspections 
made by the field stations 
labelir 


interstate comn 


examinations 


with the gy accompa! 


conjunction 
the packages in erce, 
served as the basis for the procedure ado} 
by the administration for from 


WV 


channels of trade so-called remedies for w 


driving 


promises that can not be fulfilled are mad: 

The consensus of present day reliable m«¢ 
cal opinion is that no competent drug tri 
exists for 


ment influenza, grippe, or pneu 
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Nevertheless, as shov 
makers of propriet: 
rd during the recent ‘‘t 
represt nted as 

X ally 


ling of security 


tition upon vendors of truthfull 


abels of many preparations ar 


npliance with the law, making no 


pil 


+ 


claim that might not reasonal 


met by a comb nation 


r whole pages of mag: 
n¢ wspapers, and broadcast 
less restraint. Man ’ 

ts do not hesitate to 

it the products in question e: 
eure influenza, grippe, pneumonia 

her diseases. This kind of misrepres 

n not be reached under the Fede rs | 

act as it now stands. 

The administration has also taken 
action against numerous antisepties re- 
cently. It is a curious fact that many 
manufacturers had never had their 
products tested in order to see whether 
they actually were capable of destroy- 

bacteria; many of them believed 
a substanee, like earbolie acid, 


tT 


would be antiseptic in no matter what Just 
dilution it was used. In many other taste and 
eases it was a question of time of con- 
tact: if the reputed antiseptic could be 
permitted to remain in contact with the 
infected surface sufficiently long anti- 
septic action might take place. But the 
time required for some mouth washes, 
for instance, would be fifteen minutes, 
whereas such preparations are usually 
rinsed about in the mouth and almost 
immediately expectorated. On_ the 
other hand, if a product were made 
sufficiently powerful in its antiseptic 
agent to act antiseptically in the time 
claimed it would be exceedingly likely 
to take the tissues of the mouth along 


with it when expelled A general 


cleanup of the antiseptics followed and 


their labels were rendered truthful. 
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their lines all sorts of auxiliary prepara- 
tions, including antifat remedies. 

For this reason the following words 
by Dr. F. F. Cullen, of the Food and 
Drug Administration, are not without 
interest : 


Promoters of so-called obesity remedies and 
fat reducing cures are attempting to influence 
fat people to spend money for worthless or 
dangerous preparations. The advertisements 
appeal to the vanity of persons who wish to 
regain slim, graceful figures and also to the 
business necessities of those who become so fat 
that they can no longer do their work effi- 
ciently. The principal appeal of most of the 
promotion claims is that no dieting is neces- 
sary; the medicine is to do it all and the ad- 
vertiser says the patient can eat all he wants 
and as often as he wishes, which is a strong 
inducement to most stout people. 

These preparations frequently contain thy- 
roid and laxatives. The promiscuous use of 
thyroid may prove very harmful unless given 
under the advice of a physician personally 
familiar with the subject’s physical condition. 
The department has on record an instance 
where death has followed an overdose of a 
preparation containing thyroid. Some prep- 
arations contain poke root (phytolacca), a 
poisonous drug, and others, analysis shows, 
contain nothing that could possibly have the 
slightest effect in reducing flesh. 

The promoters of one preparation assert 
that it secures most marvelous results by a 
process of elimination of foods without diges- 
tion. These people guarantee the reduction of 
a pound a day. A preparation of this charac- 
ter, if it did what its makers claim for it, 
would probably eliminate any need of diges- 
tion in the future. Another product, examina- 
tion shows, consists principally of ordinary 
soap. The idea is to apply this locally with 
friction and thus remove the fat wherever it 
may be in excess. A still more clever schome 
provides chemicals to be added to the water in 
which the patient is to bathe. These chemicals 
are of such a nature that they form a sort of 
curd in the water after the patient has bathed. 
This curd, the advertisement states, is fat and 
surplus tissue removed from the body. Other 
schemes offer tablets at 75 cents a dozen which 
are claimed to reduce fat at the rate of a 
pound a day. 

No other class of preparation exploited to 
humbug the people has a wider sale than tiese 


so-called fat reducers, and nearly a 
arations are absolutely worthles 
patients seem to lose weight, but tl 
attributed to the hot baths and th 
exercises recommended to accom] 


medication. 


The latest work published te: 
show that the metabolism of fat 
is the same as that of the lean; t 
their food chemically in the sam 
ner. Careful dieting and proper 
cise are the only safe methods of 
reduction, and these must be used 
extreme care especially by persons 
have long carried about excess fles 
many cases ancillary physical condit 
make it unwise for fat people to 
reduce weight rapidly and as a ge! 
rule their reduction in weight should 
carried out under the supervision 
competent physician who has mad 
special study of obesity. 

By exercise of its powers over int 
state and import commerce the | 
and Drug Administration has rem 
from the market many preparati 
falsely labeled for cure of disease 
reduction of fat. Seizures and 
actions have resulted in destructi 
the goods and, in some cases, fines 
the manufacturers. Most manut 
turers have now revised their labels 
comply with the food and drug 
Some of the less scrupulous ma 


facturers continue to make false clain 
in advertisements, circular letters, pai 


, 


7 


phlets and the like, not accompanying 
the package, over which the administ: 


tion has no legal control. For their } 


tection the Food and Drug Administr 


tion advises purchasers to compare 


ry? 
) 


printed claims on the labels of su 


medicines with other claims made by 


manufacturers. If there is a discr 
ancy it is wise to depend on the lal 
rather than on printed matter that d 


not accompany the package. 


+ 





SELLING ENTOMOLOGY 


By AUSTIN H. CLARK 


y 


‘NTOMOLOGY is not usually regarded 
e light of a commodity subject to 
and purchase. Yet 

nsider that their calling is of value as 

| as of personal interest to them, and 


entomologists 


some one else must consider it of value 
able to continue 


eir careers as entomologists. 


r they would not be 
It is my present purpose to explain 
ist how entomology happens to be a 
mmodity, to emphasize the necessity 
securing an increased sales value, 
to indicate how this desirable end 

be accomplished. 
not understand the 
broader relationships of a tree by con- 
mplating only its outer twigs and 
so also we can not understand 


ist aS we can 


true position of entomology in our 
wial scheme until we how the 
ed was sown, how the little plant be- 
me rooted in fabric and 
what made it grow. 

I have spoken of entomology as a tree, 
but it is really one of the branches of an 
enormous tree—the tree of 
Many times in the course of human his- 
tory this tree has attained a consider- 
able growth, has died back, then grown 
out again in a different direction, and 
It is now flourishing 
are 


know 


our social 


science. 


again died back. 
as never before; all 
healthy and luxuriant, 
stantly giving off new 
branches. 

If the tree of science is to maintain 
a healthy growth its roots must reach far 
down into the fundamentals of human 
society, far enough down to receive a 
constant supply of nourishment from 
the basie sources of power in that so- 
ciety. So before we study the tree itself 
we must first examine the soil and the 
nutritive material afforded by it. 


its branches 
and 
twigs 


are con- 


and 
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are very 
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tion, coupled with the nece 
of the individuals and s 
this prod 


matter 


gaged in 
tion. No 
human 
lines of 


social S\ 
activity 
functions of one 
two fundamentals 

Power in 
mately based upon the al 


any hun 


in one way or anot! 


' food 


centered 


or distribution, or | 
is therefore chiefly 
the po] liat il 


ie The fir 
who through the pos 


classes in 
class includes those 
session of wealth in one form or another 
food t} 


use TI 


are able to control far more 


they require for their own 
b | 


second class ineludes those who are able 
to influence others in such 
exert a corresponding control. In 


real pow 


a way 


community, therefore, the 

vested in the wealtl Vv classes and in the 

politicians. 
From this it 


science, as well as 


follows that 
other 
human activity which is not of obvion 


naturally 
every line of 


immediate concern in the raising 
food, must, in order to prosper, secur 
the both tl 


classes 


patronage of one or 


mind, let 
] 


Bearing these facts in 
briefly trace the history of nd 
in this country. It was about the tim 
of the Revolutionary War that insec 
forms of 


entomo 


along with other 


first began to attract the atte 


naturalists 
the pr 


agricu 


native observers and 
the 
westward 


Revolution, with 
expansi of 
an increasingly lar; 
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tensification of agricultural operations Massachusetts he published in 1841 
in the Eastern states, with the cultiva- treatise entitled ‘‘A Report on 
tion of new crops, and with the appear-_ sects of Massachusetts which are | 
ance of new pests, native and intro- ious to Vegetation.’’ Subsequent 
duced, insect depredations gradually tions of this report appeared iy 
attracted more and more attention. 1852 and 1862. For the preparat 
As the area under cultivation became this work Mr. Harris received t! 
larger many agricultural journals ap- of $175, which was the first mo 


peared, while many journals, magazines paid in this country for work ir 


and daily papers not primarily agricul- mology. 
tural devoted a considerable amount of A dozen years after the pub! 
space to agriculture. of Mr. Harris’ report—that is, in 18: 
Up to the time of the Civil War by Dr. Asa Fitch was appointed offic: 
far the largest part of the published in- tomologist by the state of New Yor! 
formation concerning insects, especially first state entomologist to be app 
injurious insects, was to be found in the and in the same year Townend G 
daily, weekly and monthly papers and an Englishman born in Rio de Jan 
periodicals, especially those of the South was appointed as an ‘‘expert for | 
and Middle West. As samples of jour- ing statistics and other informati 
nals which more or less frequently seeds, fruits and insects’’ under 
printed articles dealing with entomology Bureau of Agriculture in the | 
I may mention the Prairie Farmer, States Patent Office in Washingto: 
American Farmer, Maine Farmer, New Now let us look into the status ot 
England Farmer, Illinois Farmer, tomology as a serious study and oc 
Genesee Farmer, Lancaster Farmer, tion in this country in the days b 
Farmers’ Cabinet, Southern Planter, the Civil War. In the time of Thad 
Western Rural, Rural New Yorker, Cul- William Harris—and indeed quite | 
tivator and Country Gentleman, Ameri-_ the outbreak of the war—science ir 
can Gardening, Gardeners’ Monthly, eral and entomology in particular 
Massachusetts Magazine, Iowa Home- regarded as wholly unworthy of t! 
stead, De Bow’s Industrial Resources, tention of any mature person. An) 
and Harper’s Magazine. Sut besides devoting his attention to science 
these there were many others. more or less shunned; he was regar 
Although a few were very good, as only one degree removed from the 
most of the articles appearing in these lage imbecile—a pathetic case of arrest 
journals were not very serious contribu- mental development. 
tions to entomological literature. They Mr. Harris once wrote to his frir 
were written by all sorts of people in Mr. Doubleday, in England congrat 
many different walks of life; but there lating him upon the fact that he was! 
were at that time none who could ‘‘ecompelled to pursue science as it \ 
properly be called professional entomol- by stealth, and to feel all the time, wv 
ogists. so employed, that you are exposing y: 
Of the two dozen authors who up to. self, if discovered, to the ridicule, per 
the time of the Civil War made contri- haps, at least to the contempt, of t 
butions of real worth in the field of who cannot perceive in such purs 
entomology in the United States the any practical and useful results.’’ 
most outstanding and conspicuous was In England at that time science 
Thaddeus William Harris, the librarian much more highly regarded than it 
of Harvard College. Under appoint- in this country. Immediate pract 
ment as commissioner of the state of results were not demanded there. It 
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to say that the reason Was I ‘ause 
and science had a social prestige 
e 


If the Earl of 
butterflies, or 


was lacking here. 
chose to collect 
‘alencia saw fit to send home from 


pickled starfishes, 


countries 
er fotk who occupied themselv: 
wr less in the same way could not 
ridiculed without showing a certain 
int of for these 
And in those days the lords were 


disrespect noble 


too powerful to be treated with dis- 
‘t by any one but other lords 
far as it goes this explanation is 
‘t, but it does not go far enough 
difference in the 
this country and in the England of 


Status of science 


t time was simply a reflection of the 


ference in the allocation of power 
eded in 


large 


SUuUCCE 


In England, if any one 


eontrol over a_ very 


mount of food production or distribu 


ning 


m through the acquisition of land or 
he was 
suitable rank, or a 

and according to the 
that is his power—was 


other form of wealth, 


peer of baro 
English sys 
m his wealth- 
down through 
In the same way the success 


nassed succeeding ge 


tions. 


politician who gained control over 
4] 


engaged in the 


food, 


arge number of people 


production or distribution of 


successful general who defended t 


i sources and markets of En: 
vainst aggressive and destructive com- 
petition or who enlarged or ext 
m was created a peer, 


or means were found of 


1 


vealth so that his power sh« 
tuated in his family 
English 


system 


Thus the 
pon the conservation a 


d eCONnCcel 


power. Once power was ‘um 


ated it theoretically passed on unim- 


paired from generation to generation 
Those who inherited the power were re 


ved of the necessity for creatine 

n their own They 

hey wished, oceupy themselves w 
™,: 


account. 


with unpractical affairs. 
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The only accepted science in England 


was pure science, uncontaminated by 
any suggestion of evident economic ap- 
plication. To the average English 
scientific man the idea that his work 
might be of economic significance was as 
unwelcome as the suggestion that a lord 
might turn shopkeeper. The results of 
English research were embalmed in 
scholarly treatises printed in most digni- 
fied scientific journals, or in books of 
unassailable respectability. Naturally 
we had brought with us from England 
the same tradition, and we had already 
established a few excellent scientific 
journals, but these were all confined to 
the northeastern section of the country 
and were scarcely a factor in the growth 
of entomology. 

Our work in entomology, largely very 
crude, was mainly to be found described 
in the pages of weekly or monthly maga- 
zines and in the daily papers, and by 
far the greater part of it had a direct 
bearing on the economic aspect. It was 
of no interest to any one not directly 
concerned with crops, and as its value in 
terms of dollars was not at the time evi- 
dent it made no particular appeal to 
anybody. 

While quite naturally all our scienti- 
fic men of Mr. Harris’ time who had 
been brought up more or less according 
to the English tradition deplored the 
attitude toward science in this country 
and envied their English colleagues, I 
believe it was a good thing. It put 
science on its mettle. Entomology es- 
pecially had to fight for recognition. 
Recognition won by an uphill fight is al- 
ways on a solid basis. And to maintain 
their position among recognized, ac- 
cepted and respected social activities all 
branches of science must rest on a firm 
and solid basis. If science relies entirely 
or chiefly on the social prestige of a 
limited group of aristocrats it will rise 
or fall with those aristocrats. 

In brief, up to the time of the Civil 
War scientific work in this country was 


rather sharply divided into 
which had little in common. 0; 
carried on in the cloistered at 
and under the protection ot! 
and academies where so far as | 
the transplanted aristocratic EF 
tradition was followed. The ot 
was a new and independent 
springing directly from the mor 
ligent elements in the general n 
the population. Entomology 
was chiefly of the latter type, t! 
philosophical phases of the st 
American those 
which required extensive referer 
lections and libraries being car 
almost entirely in Europe. 

During the Civil War the wit! 
of the young men from eivil lif 
sitated by the formation of 
brought about a great scarcity of 
This had an immediate effect. Ih 
was hampered in all directions, w) 
to the rapid development of all sorts 
mechanical contrivances, and th: 
provement of others, to enable o1 
to do the work of several. 

In that period also the problem « 
for the civil population as well 
the armies became more or less 
This had the effect of drawing 
attention to the enemies of food p! 
particularly insects. 

Furthermore, the social emotio1 
sulting from the excitement of the tir 
had the effect of breaking down t 
large extent the barriers betwee 
social classes. 

So at the time of the Civil War 
dustry combined with physics to iner 
its power—or rather the slowly grov 
rapprochement between industry 
physies received an enormous impet 
The insect problem had no appeal 
the industrialists, but it had an 
mediate appeal for another group wi 
ing great power—the politicians i 
rural districts and in the farming stat 


insects, and 


The application of science to indus 


try, and especially the development 
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mie entomology, was very greatly The 

by the social conditions of the bility by 

which tended to break down the culmina 
riers between the cloistered academic Andrew ( 
rkers and the isolated and more or’ Rockefeller 
ss untrained, though often capable voted to pure 
| brilliant, ‘‘amateurs.’’ been the se 
[he period following the Civil War resulted from 

s been called a period of great intel- erosity of th 

tual awakening in this country. But contribution 

ple do not awaken intellectually. their names 

rough visions of financial gain or science. In the mi 
pes of enhanced personal prestige people, thinking 
y get their eyes opened to the ad- American standar 
vantages of adopting for practical rea- of their approval, a 

ns something which, in the absence of respectability, on pu 

any true understanding, they had did just what Lord Se 


previously been apologetically calling by English standards 
tellectual. Reduced to its lowest entomology one hundr 
terms, this simply means that knowl- That science is now 
lige which up to this time had been the in the appreciation 
xclusive intellectual property of a public was graphiea 
gle class, or of a few classes, after important event tha 
the Civil War became of interest to, and few weeks ago. At the first showi 


the common property of, all classes his new picture Mr. Charles Chay 


ipable of appreciating and of using it. had with him as his 

So what really happened after the Professor Albert Ei 
Civil War was that industry discovered sor Robert A. Millikar 
something of value in the physical mean? Fundamenta 
sciences, while the leaders among the means that Mr Chap! n sav 
farmers began to find that there was sors Einstein and Millikan 
something to be gained for them from for more free newspapet! 

in appreciative cultivation of the na-_ to his new picture tl 
tural sciences. The vision of dollars by the presence o 
looming ever more clearly in the back- Conversely, it mean 
ground placed all branches of science in represented by relati 
this country on an increasingly firm rays, holds the public 
basis of social respectability. to the same extent as 

The industries and the physical Charles Chaplin. In 
sciences are now so closely bound differences between 01 
together that the physical, engineering and that of England thi 
and chemical departments of our uni- far as the recognition of science 
versities are mainly trade schools pre- cerned, quite the equivalent o 
paring men to take their place in in- stowal of a peera 
dustrial life. By far the largest part Thomson (Lord Kelvin 
of the research work done in physics Sir John Lubbock (Lori 
and in chemistry to-day is carried on 1900 by Queen Victoria. 
in the laboratories of industrial cor- Now let us return to entomology 
porations or at least in close association During the Civil War C. V. Riley, a 
with them. young Englishman, published some 


re on 
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articles on economic entomology in the 
Prairie Farmer, with which he later be- 
came connected as reporter, artist and 
editor of the entomological department, 
this work being interrupted by a short 
period of service in the 134th Lilinois 
Volunteer Regiment. In 1868 he was 
appointed state entomologist of Mis- 
souril, and while in this position pub- 
lished a series of nine annual reports 
which may justly be called the Ameri- 
can classics in economic entomology. 

At the close of the Civil War flights 
of that destructive grasshopper known 
as the Rocky Mountain locust had 
eaused considerable damage, and _ in 
1874-76 this insect became a really seri- 
ous menace to agriculture in the regions 
west of the Mississippi. The very ex- 
tensive depredations of the locusts re- 
ceived more or less notice in all the 
papers in the country. 

As a result of Mr. Riley’s efforts, 
Congress on March 3, 1876, established 
a commission, under the direction of the 
United States Geological Survey, to in- 
vestigate the Rocky Mountain locust. 
The commission was composed of Mr. 
Riley as chairman, Dr. A. 8S. Packard, 
Jr., secretary, and Dr. Cyrus Thomas, 
treasurer. The establishment of this 
commission was an important event in 
being the first real recognition of the 
desirability of supporting organized 
scientifie work in economic entomology 
under Federal auspices. 

Having now become a well-known na- 
tional figure, Mr. Riley was appointed 
entomologist in the Department of Agri- 
culture in June, 1878. In this position 
he served continuously until June, 1894, 
except for a period of two years when 
he was replaced by Professor John H. 
Comstock. 

From the time of the Civil War the 
study of entomology has rapidly ad- 
vanced. The number of entomological 
organizations and of entomologists has 
steadily increased, and various ento- 
mological journals have been founded. 


It is not too much to say th 

vance in entomology has bee 

the result of Mr. Riley’s work 
I have traced Mr. Riley’s ( 


some length in order to emphas 
} 


very important fact that his 
rested on the appreciative r 
him on the part of the plain 
Through the popular contacts 
while he was on the staff of th: 
Farmer and his understandi 
average man, he was able to dev 
the maximum the position of stat 
mologist of Missouri. With tl 
opment of numerous additional ec 
made while holding this position 
able to bring about the establishn 
the Rocky Mountain locust comn 
and his work as chairman of t] 
mission made him the logical e} 
entomologist in the Federal ser 
Washington. Of course, had it n 
for his extraordinary natural ab 
could not have succeeded as he d 
the same time had he not had th: 
portunity for making broad p 
contacts, and the capacity for d: 
ing those contacts, his natural 
would have availed him little 

At the present time entomology 
danger of losing those intimate | 
contacts which were so firmly 
lished by Mr. Riley and greatly br 
ened and extended by his successor 
L. O. Howard. Entomological, 
academic, salaries are largely fixed 
tinuing unchanged, or at least 
minished, from year to year. T 
itself gives rise to a feeling of se 
and a sense of detachment fron 
world at large which tends to obs 
a true appreciation of social resp 
bility. 

But we must always remember 
in entomology, especially in ec 
entomology, the power which serv: 
support and to further research 
is lodged in the hands of the repres 
tives of the people. For insect 
more of a menace to those directly 





ENTOMOLOGY 


d with the growing of 

han they are to any one else. 

nd that by far the greater part ot 
mological work to-day is being ¢ar- 


on by means of money raised by 


ral taxation, federal or state, and 


or less immediately under the 


trol of politicians who derive their 
pp rt more or less directly trom the ‘ntomolog 
pulation of farming areas. dependent 
Now polities is the science of the pos 
» as applied to human affairs. The 
rage politician must act strictly in 
ms of the wishes of his constituents 
you wish to do business with him you 
ist talk the language of his constitu was presented to t 
ts, for that is the only language he others in the light 
nderstands. You must always remem- and tangible valu 
that he will pay more attention to ft a commodit 
1 laborer in his district than he will to 
u, because that laborer with his vote 
iy affect his future career. Naturally 
wounds our pride to have this 
brought home to us, yet no politician 
vould be worthy of the trust imposed 
n him if he did not think more of his 
nstituents than he does of us 
As a professor of the great science of 
the possible the average politician can 
nly afford to see what is more or less 
early visible to his constituents 
‘herefore the more enlightened his con 
stituents are on any subject, entomology press, who 
included, the more enlightened he will rreater pa 
he carried on in 


Most people depend for their knowl-_ selves provided 
lee of things in general, and of what accurate informa 
} 


is going on in the world about them, on Entomology 

e daily press. This may be supple-_ technical, and ¢ 
mented by various magazines and books, time-consumi 
but broadly speaking the daily press is no longer 
by far the most potent factor in gen mologists 1 
eral education. Some newspaper or with the req 
ther is read by, or to, every constitu- the present 
nt of every politician. You will find can 
that for the most part the average be 
man’s idea of entomology is a composite stumb! 
of the ideas conveyed to him through ing the 
his favorite newspapers and magazines. 1 


Since the support of entomology in 
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widely different. Yet it is the plain 
language of the press that must be used 
in reaching ordinary people. To the 
average reader larva means molten rock, 
nymph means a kind of outdoor chorus 
girl, and pupa means nothing. Can we 
overcome this difficulty? 

This difficulty was foreseen and has 
been overcome by the press itself, on its 
own initiative. Entomologists have at 
their service a corps of able interpreters 
writing the language of the press but 
with a thorough appreciation of, and 
respect for, science. 

In 1921 Mr. E. W. Seripps estab- 
lished an organization known as Science 
Service, the function of which is to 
provide the press with news or informa- 
tion on scientific subjects accurately 
written in popular language. Science 
Service is at present under the direction 
of Dr. Vernon Kellogg, well known as 
one of our most eminent entomologists. 

Since that time science has rapidly 
gained in popular favor, and one by 
one the great press services, groups of 
papers and large independent dailies 
have designated special men of proved 
ability as ‘‘science editors,’’ whose busi- 
ness it is to see that scientific news and 
information is properly presented in the 
papers under their control. 

There are now about fifteen of these 
science editors, all but two of whom are 
college men. They come from Harvard, 
Amherst, Cambridge (England), West- 
ern Reserve, Columbia, Cornell, George 
Washington, New York University, the 
University of Illinois, the University of 
Michigan, the University of Chicago, 
the University of London, and some 
other universities. Two at least are 
doctors of philosophy, and two them- 
selves give courses in universities. Of 
the two who are not college men, one 
received the Pulitzer prize for his ac- 
eurate and brilliant work in reporting 
the Boston meeting of the American As- 
sociation for the Advancement of 


Science in 1922. 


These men are among the out 
writers of the country. They 
the language of the press, yet 
same time appreciate and are 
understand the language of 
They are the interpreters of 
and at the same time its salesme 
tween them they provide most 
scientific items that appear 
than three thousand papers. T! 
put of one of them alone goes t 
thirteen hundred papers. The 
doing everything it can to 
science to the people in the 
light. 

There is another difficulty 
sort of science do the people want 
I said before, ours is a business ¢ 
We take the business attitude 
everything. With us science is a 
ness, or perhaps more truly a d 
ment of a larger business. In ord 
prosper it must be advertised and 
just like any other business, and 
much the same way as any other 
ness. 

Each country has its own peeu 
attitude toward science. I may 
trate this by a little story. One eve 
a number of friends were gathered 
gether—an Englishman, a Frenchn 
a German, a Pole, a Russian and 
American. After a long and per! 
too convivial discussion they agre 
that each should prepare a treatise 
the elephant. The Englishman s; 


a year in Africa and after his retum 


produced an entertaining little vo 


entitled ‘‘Elephant Hunting in East 
Africa.’’ The Frenchman spent si 


months in Africa and six monthis 
India and published a little book ca 
“The Elephant and his Love Affairs.’ 
The German spent five years in t! 
field, visiting all the regions wher 
elephants are to be found, and ther 
years working in the libraries of Ber 
after which he produced a huge 
volume quarto entitled ‘‘An Intr 
tion to the Definition of an Elephar 
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thought it 
Warsaw. After a year or so he 
juced his book, called 
Elephant and Its Bearing on the 
The 
unnecessary to 


unnecessary to 


Pole 


which was 


sh Question.’’ Russian also 


d it home. 

due deliberation he produced a 
i ehtful book entitled 
‘The Elephant The 
American joined a Cook’s tour around 
Africa and India return 
rote an inspired treatise called ‘‘ Big- 
ver and Better Elephan‘s.’’ 

Now there is no denying the fact that 


leave 


iconoclastic 
<loes it Exist?’’ 


and on his 


the American people like to read about 
eger and better The calm 
ld expositions of scientific fact one 
reads in the English and in the Ger- 
man press could never be printed here. 


science. 


Popular presentation must be to a cer- 
and better 
this respect a com- 


tain extent along bigger 


nes. Yet even in 


promise can easily be reached which 
ill not be too distasteful to the most 
solemn of scientific men. Some years 


io physics and chemistry overcame all 
this matter, and 
entomology can do the same. Is calling 
Yelanolestes a ‘‘kissing-bug’’ 
lignified or detrimental than referring 
to cosmie waves as a ‘‘humpty-dumpty 


squeamishness in 


less 


any 


phenomenon’’? 

Any form of human activity is appre- 
ciated in proportion to the amount of 
space devoted to it in the newspapers, 
just as the importance of any firm or 
the relative 
Thus in this 


corporation is judged by 
size of its advertisements. 
country murder is regarded as one of 
the most interesting and entertaining of 
human occupations. So for newspaper 
space science must compete with mur- 
ders—bigger and better murders. 

You may not realize it, but 
papers do not like to put emphasis on 
murders. Even the most sensational 
among them prefer to print other kinds 
of news. But in order to live papers 
must print what the people wish to 
read. In order to replace murders the 


news- 
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papers must have something to | 
which is equally entertaining, or car 


made equally entertaining, for the av 


age perso! As there is 
of space available in a newspape! in 
increase in the amount of scientific news 


and information published is at the ex 


pense of other types of more or less 
similar material The interest of the 
scientific information therefore must be 
equal to that of the material replaced 
Now writing for popular consump 


tion is a specialty which 
+4 lo } 


requisite natural aptitude based on 


mental equipment 


exceptional 
natural aptitude must be developed by 


a long process ol intensive training 


under conditions involving constant and 
bitter 


writer is in 


SUCCeESSIUI 


most competition A 
training 


de- 


history 


capacity and in 
quite the equal of the successful 
lineator of the embryology, life 
or ecology of an insect. While he may 
be stricken completely dumb by the di 


scription of a new species of chaleid fly, 


he can describe protons electrons, t! 
red shift, ete., in such a way as 
flatter you into thinking you know 
what he is talking about. And after a 


short interview you will find that he 
can deseribe a chaleid in such a Way as 
to make a physicist believe he under- 
the furt] 
wish to know more 


It is chiefly because of the extraordi- 


stands creature, and ermore 


about it 


lary ability of these writers on science 
that the relative amount of science 
printed in the papers is rapidly increas 
ing at the expense of other types of 


material, and correlatively that public 


appreciation of science is rapidly in 
creasing. 

Now in this increase in the amount of 
science appearing in the public press 
entomology has not participated to any 
thing like the extent that was to have 
been anticipated in view of the fac 
of all branches of science in this country 


the study of insects is perhaps most 
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closely dependent on the good-will and 
support of the people; that entomology 
in America may almost be said to have 
arisen from the people, as evidenced by 
the great amount of material which in 
the early days was published in popular 
journals; and that the greatest figure in 
American entomology laid the founda- 
tion for his work by writing for a popu- 
lar journal. It is high time that ento- 
mologists took steps to correct this 
situation. 

I shall close with a word of war 
As things stand at present we are 
ing a distinct and growing menace. We 
are developing a mechanistic and de- 


humanized culture which is rapidly be- 
coming unintelligible and therefore irk- 
some to the great bulk of our population. 
Signs of a reaction are already at hand. 
We are beginning to show symptoms 
of philosophical indigestion. Mecha- 


nization is proceeding faster 
development of our ability 
porate it into our ideas of 
they ought to be. Materialist 
are, we are outrunning our p! 
As an illustration, biographi 
have become extremely popular 
not care whose biography we 1 
we like to be taken back to t) 
which the subject lived. Lift 
in those days appeals to us 
versely, dehumanized dial telep 
not, in spite of their superior ef 
The chief requisite of science 
portrayed to-day in the daily p 
return to fundamentals—more « 


notices of these lines of science 


after all come closest to us. Wi: 


have more information on living t 


and especially on those living 
that immediately affect our 
Chief among these are the inse: 


; 


{ 











PRESENTED OVER THE 


EPA oO} AN 





[ERE are many evidences that before 
man Indians had 
the District 


the 


coming of the white 
r villages in what is now 
Columbia. These 
of the great Algonquian f 
and for 


s reason the Algonquians were met by 


Indians spoke 
ruage am 


which covered the east coast. 


hn Smith at Jamestown and by the 


Pilgrims at Plymouth. Much more is 
own about the Virginia Indians than 
the northeastern tribes seen by 


Winthrop, because Sir Walter Raleigh 


sent along with John Smith a competent 
artist who drew pictures of the natives, 


eir houses, dances, occupations, and of 


imals of the sea and land Acecus- 
med as we are to the buckskin of the 


we will be 


Indians, surprise 
that Powhatan’s 
nary a shirt to their backs, robes taking 

eir place. The 
skirts and the children dispensed with 
Of months 


estern 


] 
to KnOoOW l 


braves hac 


women wore short 


course, in the cold 
the 
their houses and enjoyed the 


‘lothes. 


of winter Indians withdrew into 
stores ot 


corn, smoked fish, hickory nuts and such 
things as they had laid up. The houses 
of bent poles covered with mats 


and were in shape like a hayrick seen on 


were 


farms. 

Such 
regularity into villages, 
cornfields, and having a dance plaza 
smoothed by the bare feet of the cele- 
Secotan 


houses were spaced with some 


surrounded by 


brants around the central fire. 
was a seattered village among the trees, 
while Pomeioe was massed in a cireular 
palisade of sharpened stakes. John 
White made pictures of these towns and 


they may be regarded as typical Algon- 


quian architecture and village planning. 
We may thus restore to the mind’s eye 
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the old times picked up, everything hav- 
ing an Indian man or woman once liv- 
ing and breathing at the other end. 
The hunt for the Indians is not made 
with a spade and the fingers, but with 
the informed mind. The District of Co- 
lumbia Indians were in the stone age, 
and imperishable stone tools left in the 
soil are silent though eloquent of the old 
times. So many of the implements are 
of a stone called quartzite that archeolo- 
gists earnestly desired to know what was 
the source. Dr. W. H. Holmes and De 
Lancey Gill, archeologically sleuthing 
here and there over the District, found 
quartzite boulder beds in the once beau- 
tiful valley of Piney Branch and saw 
chips and partially worked cobble stones 
lying about. Here, said Dr. Holmes, ap- 
pears to be the quarry. Subsequent 


ditching revealed that here was one of 
the greatest Indian quarries discovered 
in the United States. 

Thousands of tons of chips and other 
quarry refuse lay under the tree-covered 


gentle slopes of Piney. Dr. Holmes’ 
trenches showed that the boulder bed 
had been worked in places to the depth 
of 28 feet. An incredible amount of 
labor had been expended here to fash- 
ion by blows of stone upon stone leaf- 
shaped blades, the blanks from which 
arrowheads and knives were made in 
far-off camps. In the old days of the 
District of Columbia a temporary camp 
of mat houses would be seen on the 
level tract of Blagden’s, above the 
quarry. This village site was discovered 
by the speaker when the war garden 
bared the soil undisturbed by the plow 
for more than a century. 

The river life of the Potomac in 1608 
must have been very interesting. John 
Smith tells of divers savages in canoes, 
well laden with the flesh of bears, deer 
and other beasts. Some of these dug-out 
canoes are in the Potomac mud no doubt 
now. There were many places to paddle 
not open to-day. Boats could move 
about freely where the new government 


buildings are going up, and the E 
Branch was a great river 300 years 
At night, reflected in the undu 
Potomac, were the lights of the to: 
of fishermen, and over the smould 
fires of the primitive gridirons the ¢ 
was smoked for the winter. Down 
river and around the coast went ¢ 
filled with furs, meat and corn for 
original trade. 

Land trails also centered in the D 
trict, leading to the Susquehanna 
on to the West. Braddock used an 
trail to Cumberland worn deeply in « 
times by Indians in moceasins. Ra 
roads must follow these old trails in ar 
other day, giving little thanks to 
native road builders. Sometimes amor 
the débris of lost villages one comes upor 
a bit of fashioned soapstone, a shard o! 
an ancient vessel. Thin, smooth 
well formed, this bit shows the skil 
the Indians of the District of Columb 
Not satisfied with determining the si 
and shape of a soapstone pot fron 
fragment, Dr. Holmes sought out t! 
places where the Indians quarried s 
stone, finding several small quarries 
the District where they had worked 
The story could not be completed her 
but in a quarry in the old District t 
wards Alexandria he found bosses ot! 
soapstone worked out on the face o! 
deposit. The bosses were the round bot 
toms of future soapstone pots, the nex! 
step being to knock these bosses off ar 
excavate them with the rude pick chis 
of stone left about by the workers. Thus 
lightened, the unfinished pots wer 
carried to the camps and finished to th: 
taste of the cooks who had use for then 

In its natural conditions or only 
slightly aware of the presence of man 
the District must have been an ideal 
place for savage life. Every famil) 
could have a deer a day and not decrease 
the herd; a bear once in a while, wild 
turkey, water birds, fish, roasting ears 
and ripe corn would vary the fare. Not 
too thickly planted by nature for th: 
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also, but a dare to the early 
Its massive 


ndian, 
American with his steel axe. 
es were his harvest. 
The coming of the 
Jamestown in 1607 was a small entering 
wedge into a vast territory, and perhaps 


would think it of little effect on the 


white man to 
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District. On the 


contrary, in iv 





there was not an Indian left in 
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became old as the white man pushed 





remainders west. The 
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van 


of history beg 
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I WONDER how many of you have ever 
given any thought to the question of 
how the nation’s time is obtained, how 
it is kept, how it is transmitted to the 
millions of people, and how important a 
part accurate time plays in the life of 
every one. 

How many times a day do you sup- 
pose the question is asked by some one: 
‘‘What time is it?’’ Ask the Western 
Union Telegraph Company why they 
had to stop telling people the time. 
Thousands and thousands of telephone 
ealls all over the country were pouring 
in on the telegraph company’s offices: 
‘Will you please give me the correct 
time?’’ until the interference with their 
business was so that they re- 
luctantly had to refuse to answer the 
question. The U.S. Naval Observatory 
had to stop answering the question for 
Our telephone lines 


999 


serious 


the same reason. 
were being choked by requests for time 
so that our legitimate business was in- 
terfered with. I have told you this to 
show you how many times a day some 
one wants to know the time. 

The duty of keeping the nation’s time 
is a very important and a very tech- 
nical one. Every nation in the world 
maintains a costly time service, for you 
know the determination of the time is 


expensive. Instruments for observing 
the stars, chronographs for recording 
the exact instant when the celestial 
bodies eross the meridian, precision 








clocks for maintaining the time 







rately—all these are very expensive 
Then add to this the cost of the labor, 
including astronomers who observe 
nightly the stars as they cross I 






the hig! 
, 
aicuiate 


meridian of the observatory, 





technical computers who ¢ 





time based on the observations, the « 






tricians who handle the many elect 
details of keeping the time, the rad 
experts who broadeast daily the exact 





; 


time to the hundredth of a 


signal the time 


} 
second, 






telegraph personne! who 





to all parts of the continental limits 






our country, all these make the sum 





keeping the nation’s time mount ver} 
And yet, it is 


time 





well wort! 





rapidly. 
Without 
could not be developed. 

Do you know that m 
geologists depend on the Naval Observa 





many things 





accurate 





ineralogists and 






tory’s exact time to assist them in hunt- 
for the hidden 
away in the bowels of the Would 
ld you that sci- 





ing vast oil deposits 





earth ? 





you be surprised if I t 





entists depend on the observatory’s time 





signals in their investigations of grav- 
Of course you all know that the 





ity? 
navigators on ships 


at sea listen daily 





for our time signals in order to navigate 






ss the 





their ships safely acré¢ 






How many of you know that all th 
important boundary commissions which 
determine the boundary lines between 





and between 





nations, between states, 





nt for the es 


communities are depend: 
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tablishment of their lines accurately 
upon the time signals broadeast from the 
observatory? To show you how ex- 
tensive is the use of our time signal, in 
1921 the Naval Observatory broadcasted 
a special time signal upon the request of 
the Australian Boundary Commission, 
which was establishing the boundaries 
between the provinces in Australia. 
This last summer we were requested, and 
later thanked, by the director of the 
Canadian Geodetic Survey, for our as- 
sistance in their boundary work between 
the provinces of Ontario and Manitoba, 
and also for our assistance in their 


work in Saskatchewan. Without exact 


time, the wonderful train service that 
spreads throughout our land would be a 
hopeless mess and the loss of life would 


be very great. There is hardly any ac- 
tivity in our entire country that is not 
directly affected by the question of time. 

Before telling you how we keep the 
time, it may be of interest to you to 
know that the initial effort in the United 
States was made by an amateur astrono- 
mer, William Lambert, who presented a 
memorial to Congress in 1809, recom- 
mending the establishment of a first 
meridian in the United States at Wash- 
ington. Lambert had determined the 
longitude of Washington and submitted 
his caleulations with his memorial to 
Congress. 

In 1845 observations of the sun, moon, 
planets and brighter stars were inaugu- 
rated at the observatory and have been 
continued ever since. In 1849 the first 
practical chronograph, called a mag- 
netic clock, was built. That was the 
first time that electricity had been >m- 
ployed in the recording of observations 
at the observatory. This old clock is 
now in the museum at the Naval Ob- 
servatory. Between 1854 and 1860, 
three minor planets were discovered by 
the Naval Observatory astronomers, but 
it was not until 1873 that the observa- 
tory was equipped with a large refract- 


At that time it 
largest one in this country. 


ine telescope. 


Having given you this brief 
of the U.S. Naval Observatory, t 
where the time is kept, and the 
which tells the time to the nation, I 
now briefly describe how we eal 
the time and broadcast it to th 

As the earth rotates, the stars 
heavens appear in the east and 
Swinging across the heavens set 
west, just as the sun appears to do 
only difference between the sun and 
stars is that the stars appear to 
the round-trip in almost the true } 
of the earth’s rotation, while in th 
of the sun a little more than a r 
tion is necessary to bring the sun 
again to the meridian. I will not 
plain the reasons for this as any on 
obtain them from any book on ast 
omy in any of the public libraries 
the stars are not within the earth’s 
(in fact they are so far distant that t 
apparent positions are only very slig 
affected by the earth’s motion 
period of the earth’s rotation, measu! 
in reference to a point in the sky ca 
the vernal equinox, is one sidereal d 
This period is the most accurate st 
ard of time measured. The earth’s r 
of rotation is constant and the st 
move very slowly with reference to 1 
vernal equinox, so that they are vei 
reliable as reference points to measu! 
the time of the earth’s rotation. 

Here at the observatory we use sm: 
telescopes, known as transit instruments 
for observing the stars. These instru 
ments, as their name indicates, are us 
to marl the exact instant the star pa: 
across the celestial meridian. The cel 
tial meridian is a line in the heav 
which passes through the north and t! 
south points and also through the zenit! 


of the place where you are situated. Th 


sidereal time at which each star 
cross the meridian is calculated. 
greater accuracy we select the 





ther 
stan 
T5tl 


hou 
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eross the meridian near the zenith 
Washington, and also the stars whose 
positions are most closely known 
» exact time, according to the clock, 
the stars cross the meridian is 
closely determined, and the differ- 
between the time that the stars 
uld cross the meridian and the times 
are found to cross the meridian 
rding to our elock, is the error of 
‘lock. These errors are very accu- 
determined. 
own in a vault, specially made, and = opt at 
jintained summer and winter ata uni- and a} 
rm temperature and at a constant air The time 
pressure, are three standard sidereal  patically by 
«ks which keep the most accurate star al 


ting clocks 
trical mech: 


; set within 
ept in the case of necessity for repairs. pp ey 


time possible. These clocks are never 


‘eset or interfered with in any way ex- 


a! 
aiso 
The actual rate of each clock is deter- ult apparatus f 
¢ ] : yoara S 
ined by checking with the actual time 


Before each signa 


| 


? 
cioeKS are compart 


stars cross the meridian, and then 
applying these corrections to the face - 
% a sidereal clocks i 
time of the sidereal clock, we know the . 
. a chronograph, 
exact sidereal time. 

. a trically within 

standard time of the United ay 

or the eorreect 
9-55 A. M. to 
A. M. to noon, and 
10:00 P. M., Ea 
] 


dashes are broa 


is called ‘‘standard mean solar 

Owing to the irregularity of the 

motion in its orbit and to the 
inclination of the earth’s axis, apparent 
ar days vary in length during the 
" . . . second excent 
year. ror obvious reasons 1t 1S neces- 
‘ansmitted on 
ary that all days and all hours be of the cransmit 
minute, nor o1 
at the end of 


ot 


ame length, therefore a mean solar time 
has been established and this is some 
times ahead of and sometimes behind an) 
the apparent solar time, but on the aver- 
age it is the same. 

In order to reduce confusion, stand- 


’ 
+ Ost 


ard time zones have been created. All 
the points in each zone use one uniform o6th, 97 
time. These zones are on even hours _!et 

and are measured from Greenwich which omitting 

is considered the zero meridian. For ginning 
instanee, in continental United States minute th 
there are four time zones—the Eastern 090th st 
standard time is the local time of the allows any 
75th meridian and this is exactly five tick t 
hours behind the Greenwich standard nin 





042 


sounded it is the zero hour—either 3:00 
A. M., noon, or 10:00 P. M._ The tele- 
graph companies transmit only the noon 
signal, and in transmitting the noon 
signal they only transmit the last three 
minutes. They used to transmit the 
whole five minutes but for economy’s 
sake they shortened the time to three 
minutes. 

Our time signals have been broadeast 
by Arlington on high power since De- 
cember, 1912. Our time service goes 
much farther back than that, as the first 
time signal was broadcast by the Navy 
in the spring of 1904. But it was not 
until 1912 when the big Arlington sta- 
tion was completed that it was possible 
to broadcast our time signals with suffi- 
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cient power to reach around the 

As you all know, radio signals are pn 
better received at night than durine ; 
daytime. We therefore inaugurated 
3:00 A. M. time signal for the 
nience of observers away out 
Pacifie. 

The Naval Observatory is a 1 
institution and many visitors to Was 
ington avail themselves of the op; 
tunity to visit it, and view the n 
very interesting things here. As 
observatory is our national obser, 
your observatory and mine, it is bi 
that every visitor to Washington s! 
make it a point before leaving tow 
spend a few hours very profitably ¢ 


through this very wonderful institut 
ato} 


f the 
and ' 
whicl 


By A. W. HALL and 
DIRECTOR, BUREAU OF ENGRAVING AND PRINTING Th 


As your announcer has just stated, I 
am talking to you from a press room in 
the Bureau of Engraving and Printing, 


at Washington, D. C. The humming 
sound you hear in the background is 
that of machinery producing paper 
money. Every five seconds one print- 
ing press turns out twelve notes. There 
are 240 presses in daily operation. 
When these presses are engaged upon 
the printing of one-dollar bills the out- 
put averages $28,000 a day for each 
press, and when printing twenty-dollar 
bills the output averages $560,000 a day 
for each press. 

I shall attempt to describe, in non- 
technical terms, the various operations 
employed in the production of paper 
money. Before going into details I 
want to give you briefly some general 
information regarding the Bureau of 
Engraving and Printing. It was not 
until July 11, 1862, that the United 
States government undertook to engrave 
and print its own securities. In keep- 





prodi 
ing step with the 
mands made upon it, the bureau | 
gradually grown until to-day it e 
ploys 4,500 persons to whom $10,000,001 
are paid yearly in salaries and wages 
The building which the bureau occupies 
is located on the bank of the Potor 
River about one mile south of ¢ 
White House. The main building 
which is of Roman Dorie architectur 
and of limestone and modern constru 
tion, is 555 feet long, 296 feet deep, and 
105 feet high. The main building pr 
vides ten acres of floor space, while th 
auxiliary buildings provide about four 
acres. In addition to the production o! 
paper money, this bureau prints all th: 
postage stamps, revenue stamps, bonds 
certificates of indebtedness, disbursing 
officers’ checks, liquor prescriptions, 
transportation requests, commissions 
warrants, and numerous other classes o! 
engraved and lithograph work for th: 
United States government and its in 
sular possessions. Of the total person 


ever-increasing d prep: 
issue 
circu 
the 
volve 
to th 
bodie 


men 
of a 
wor] 


note 
piece 


all ; 
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55 per cent. are women. During 
last fiscal year the face value of se- 
ties printed and delivered by the 
iu amounted to fifteen billion dol- 

In addition to this 12,500,000 
ts of drafts, commissions, 
rtificates, ete., were also printed. 

Last the Honorable Walter 
Ewing Hope, assistant secretary of the 
treasury, deseribed the various kinds of 

per money in circulation. This after- 

n I shall endeavor to the 

ny processes employed in preparing 

» various kinds for circulation. Ex- 
for the final operation on national 
bank currency, the processes employed 

n producing paper money are identical 

r all kinds. You will notice that the 
national bank currency bears the name 
f the bank of issue, the charter number 
and the signature of the bank officers, 
which are not required on United States 
and Federal Reserve currency. 

The first step in arranging for the 
production of paper money is that of 
preparing the designs. When a 
issue, or a new note, is to be placed into 
circulation this bureau with 
the officials of the various offices in- 
volved, and the conclusions reached as 


checks, 


week 


d seribe 


new 


consults 


to the character of the design are em- 
bodied in a model. After this model 
receives the approval of the Secretary 
of the Treasury, the design is repro- 
duced in soft steel by several expert 
one engraving his al- 
Since 


engravers, each 
lotted portion. 
specializes in different lines of engrav- 
ing, such as portrait, vignette, orna- 
mental, lettering, ete., the entire design 
of any one note does not represent the 
work of any one engraver. 
as high as six different specialists in 


each engraver 


Sometimes 


engraving are employed in the engrav- 
ing of the completed note. 

The work of the various engravers 
who contributed to the design on the 
note is then brought together on one 
piece of soft steel, which, after having 
all imperfections removed, is hardened. 
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plished by | 


potassium and quickly dipping it 


cold ou or brine his piece Ot steel 


known as the die and it is 


never 


ason 


for printing, 
large number 

to be pr 

The harden 

fer press 

over it under trem 
the soft 
the 
reproducing the design in r 


steel of 
lines of the 


circumference of the roll. The ro 
then hardened and rolled over a s 


steel plate, thereby reproducing 
intaglio, or ecut-in, impression on 
plate. plate } 


ened by the same process a 


The engraved 
hardening the die, which 
crease its durability, is 
made ready for the printer 
these transfer ope 
limited number of steel 


ing rations 
printing p! 
of perfect duplicate engravings can be 
made from one original engraved die 
Within recent years a new process 
plate making was developed in thi 
This 
plished by electro deposition, an 


lled el 


bureau. new process is 
made by this process are ca 
lytie plates. 
of the electro-deposition ma: 

the nickel-plating equipment 


some idea of 


from 
your local jeweler. First a steel ] 

is placed in a chemical bath and a laye 
When the 


copper is separated from the steel plate 


of copper deposited upon it 


plate, 
This alto 


which are 


called an alto 
relief. 


upon 


we have what is 
bearing the design in 
is placed in a bath, 
built alternate 
copper, and which when separated from 
the copper plate has the 
intaglio or form. The face 
this plate is hardened by the applica 
two ten-thousandths of 
metal next to 
hardness. Both stee 
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electrolytic plates are used in this 
bureau for the printing of paper money. 

Only the highest grade paper is used 
for printing paper money. It is manu- 
factured by private contractors under 
government specifications and super- 
vision. Red and blue silk fibers are 
distributed throughout the sheets, so as 
to make this paper distinctive. It is a 
violation of the statutes for any un- 
authorized person to possess any of this 
distinctive paper, except in the form of 
lawfully issued currency or securities. 

All the ink used in printing paper 
money is manufactured by this bureau 
through mixing dry colors, bases, oils, 
ete., in large kneading mixers, which re- 
semble those seen in large bakeries for 
mixing dough. Barytes is the base for 
most plate inks. The dry colors are 
made from coal-tar dyes, ground min- 
erals and chemical precipitations, more 
of the latter two being used on account 
of their resistance to light and atmos- 
pheric influence. 

The blank sheets of distinctive cur- 
reney paper are received in lots of one 
thousand sheets, and every blank sheet 
brought into this bureau is charged 
against the bureau on the books of ac- 
count maintained by another office of 
the Treasury Department. Each sheet 
passes through a specially designed de- 
vice called a wetting machine. In this 
machine the sheets pass under a spray 
of water which makes them soft and 
pliable and receptive to the ink. Four 
days after the sheets pass through the 
wetting they are ready for the first 


printing operation. The back of the 
note is printed first. Each printer op- 
erating a press calls for the number of 


sheets he can print in one day. He ob- 
tains this paper from the division in 
which the paper is prepared for print- 
ing. The printer is charged with these 
sheets. The press upon which the print- 
ing is done is called a four-plate power 
press. The printing plates are strapped 
to attachments called planks and the 


four planks each carry a 
travels in cireular fashion 
point the entire face of the plate 
ered with ink, at the next point t] 
plusage of ink is wiped olf by 
chanical oscillating wiper. Th: 
printer polishes the plate with his 
hands, taking care to leave th 
lines of the plate filled with j 
blank sheet of the moistened pay 
laid on the plate, and immediatel 
lowing this the plate with the pay 
it passes urder a pressure roller 
pressure exerted by this roller 
the paper into the lines of the plat 
the paper takes up the ink. T! 
is then picked off the plate. Th: 
plates continue in this fashion wit 
interruption during the time the 
is in operation. As each impress 
made a mechanical counting d 
registers it. Every two 
printed sheets are removed from 
press and hand counted. At the « 
of the day the requisition signed b 
printer for the number of sheets 
drawn for printing is checked ag 
the amount reflected on the mecha: 
counting register and the numb 
sheets counted by the represent 
who remove them from the press 
reconciliation of these three am 
must be accomplished before the pr 
or his assistants are permitted to 
the building. 

All sheets printed during the da: 
sent to a large room, which is heat 
steam, where they remain over 


During the night the moisture is dr 
out of the sheets and the surface of 1 


ink dried sufficiently to permit 
ling. The slip sheets in 


time the currency was printed are t! 
removed and each sheet given a ear 


examination by experts. Sheets |} 
ing the slightest defect are rej 

The perfect sheets are returned t 
vault where they are permitted to 
out for a period of three or four v 


before starting through the next pr 
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ng operation. The second printing op- 
ration, or that of printing the faces, is 
wise preceded by wetting. The 
ration of printing the faces is iden- 
il with that of printing the backs. 

perfect continue through 
bsequent operations. The imperfect 
» delivered to another agency of the 
vhich certifies to their de- 


sheets 


lepartment, 
struction, giving this bureau credit on 
the books of account for the amounts so 
lestroyed. 

Next the sheets are resized. In this 
process the sheets pass through a solu- 

n of glue, the thin coating of which 
durable. The 


pressed by a process 


ikes the more 
are 
snown as calendering. 

sheets of currency are interleaved 
with a heavy cardboard, and packs of 
sheets arranged in this manner are sent 
through a set of large rollers. These 
rollers exert tremendous pressure, 
which irons out all the wrinkles and 
restores the gloss. Next the sheets are 
trimmed to the required size by a ma- 
which takes the margin off the 
sides at time. The serial 
and United States are 
next printed on the face of each note. 
In this operation the sheets are auto- 
matically fed into a very unique ma- 
chine which not only prints the num- 
bers and seals on each note, but simul- 
taneously slits the sheets in half. Each 
half is delivered to another section of 
the machine and drawn through a set 


paper 
sheets then 
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four one 
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The annual 
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1,100 tons of ink. In passing thr 
the many operations a sheet of currency 
is hand counted fifteen times and m« 
chanically counted three times 

Within recent y 
interested 


ars the public has 
in the work 
bureau that it has found 
pamphlet ex 


become so much 
of the 
advisable to 


been 
publish a 
plaining the various processes and op- 
only 


currency but the many other classes of 


erations employed in printing not 


this bureau Th 

pamphlet is on sale at the office of the 
Superintendent of Public Documents, 
Washington, D. C., at 10e a copy. 
When you visit Washington you should 


work produced by 
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make it a point to see the bureau in 


operation. It is open to visitors during 


certain hours of the day. 





PHILOSOPHICAL IMPLICATIONS OF MODERN 
PHYSICAL SCIENCE 


By Professor J. RUD NIELSEN 


DEPARTMENT OF PHYSICS, UNIVERSITY OF OKLAHOMA 


THe influence of science upon modern 
life is largely indirect, taking place by 
way of technology. Through the ever- 
multiplying horde of machines profound 
changes are being wrought in the envi- 
ronment of human beings, and men are 
given a greater and greater potential 
control over their own destinies. What 
use will they make of these newly ac- 
What revision of 


quired powers? 


human ideals and social instrumentali- 
ties is demanded by the new situation? 
These are very pertinent questions which 
form perhaps the most important chal- 
lenge to philosophy at the present time. 

In addition to this indirect influence 
upon philosophy, especially upon the 


theories of human values, science has a 
direct bearing upon the general theory 
of knowledge. After all, any theory of 
knowledge worthy of attention must be 
derived from a study of the procedure 
by which knowledge is actually obtained, 
t.e., from an examination of scientific 
method. It is natural, therefore, that 
the enormous extensions of our knowl- 
edge of the physical world in the last 
generation, which have necessitated the 
first really deep-going revision of the 
fundamental physical concepts and 
axioms since the days of Newton, should 
present important problems and correc- 
tives to epistemology. To point out some 
of these is the purpose of this article. 
Before starting, let us settle a question 
which may have entered the minds of 
some of my readers. With what right 
does a physicist undertake to discuss 
philosophical problems? Ought he not 
to confine himself to physics and leave 
philosophical questions to the philoso- 
phers? Well, that is what physicists 
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have generally done. But frankl, 
consider it well within the right 
scientist to discuss any problem y 
has grown out of his science, even j 
problem is of a very fundamenta 
general nature. And such problems ar 
forced upon physicists, for, as Helm! 
once said, no matter what physical pr 
lem one starts with, if one pursues it { 
enough it will become a_ philosop!| 
problem. 

Moreover, in attacking a philosophi 
problem the physicist does not neces 
rily step outside the boundaries of 
science. His problem does not ceas 
be a physical problem when it has 
come so general that it is proper: 
termed philosophical. There is no shar 
dividing line between physics and p 
losophy. As the Austrian epistemologist 
Sehlick says, ‘‘Philosophy is not an i 
dependent science—rather is it hidden in 
every science as the true soul of scienc: 
The greatest among scientists have bee: 
inspired by motives which may rightly 
be called philosophical. As W. F. G. 
Swann writes in a recent issue of Scien 
in commenting upon Einstein’s pub- 
lications, ‘‘It has been our philosophic 
desire rather than the needs of experi 
ment which has driven us to hope for a 
correlation of gravitation and electro- 
magnetism in one general scheme.’’ The 
work of Bohr on atomie structure has 
been inspired by the dream of being able 
to derive all properties of a chemical 
element from a pure number, the number 
giving the place of the element in the 
periodic system of Mendeleeff. 

Mechanics is the oldest physical 
science. In fact, by the end of the 
eighteenth century it was developed by 
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and his followers to nearly the 
of perfection that it 
In the nineteenth century the 


rtance of mechanics was immensely 
ed when it was found that many 


\ tan 


pe INSePSSECS 


mena which do not offhand appear 
longing to mechanics could never- 
ss be described quite adequately in 
nical terms. Thus we got a me- 
anical theory of and the 
ena of electricity, magnetism and 


heat, phe- 


t were explained on the basis of the 


of an elastic ether pervading all 
[he phenomena of chemistry were de- 
ribed in terms of Dalton’s theory of 
jtoms. The atoms were miniature bil- 
ard balls with 
mportant attribute. 
ng mass, they were hard, elastic, im- 
indestruct- 


inertia as their most 


In addition to hav- 
netrable, indivisible and 

They were assumed to attract or 
el each so-called 
A physical phenomenon was con- 
only 


central 


other with 

rees. 
sidered as completely explained 
when it 
moving 


was described in terms of atoms 
under the influence of central 
The great fruitfulness of the mech 
nistic tendency in physics naturally led 
to a strong faith in Newton’s laws of 
motion as the ultimate principles govern- 
ing the physical world. The world was 
onceived as a machine, as a clockwork 
ruled by strict causality and therefore 
completely predetermined. This view 
was adopted and elaborated by the phi- 
losophers of the materialistic school, and 
it influenced no less the ideas of philoso- 
phers in other camps. When the old 
conceptual framework began to break 
under the pressure of the development 
known as modern physics, a number of 
philosophers of various complexions 
came to the aid of conservative physicists 
in defense of the Newtonian scheme. 
The growth of physics in the period 
from about 1895 to the present time is 
without counterpart in the history of 
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experimental knowled nd at the sa 
time tl mmplete reconstruction of t 
cone ramework from the | I 
up W n ve t n place in the las 
three or four ¢ es were possibli 
through ti \ ! I anu 
ber of factors Wit ttempt a 
thorough analysis I shi mention the 
factors which I believe were of greatest 
importance. First, the progress in 1 
design and construction of scient n 
struments and in the art of experimen- 
tation; second, the genius and daring of 
such theoretical physicists as Planck, 
Einstein and Bohr; third, the great ds 


velopment of mathematics in the nin 
teenth century, and fourth, the 1 
ing number of scientific workers and the 


growing international cooperation in 
scientific work. 

The subject of modern physics may 
conveniently be discussed, at least in 
regard to its philosophical implications, 


under two heads: the theory of relativity 
and the quantum theory of atomic and 
molecular structure. The theory of rela- 
tivity, which was devised to circumvent 


certain difficulties presented by experi- 


ments involving very high velocities 
applies primarily to large-scale or cos 
mological problems, though it is also of 
fundamental importance on the atomi 


scale. The quantum theory, which rep- 


knowledge of atomic phe 


naturally 


resents our 


£ = 


and of adiation, 


nomena 
very branch of p] Vs- 


fur- 


reaches into nearly « 


ical science; it has, for instance, 
nished an extremely valuable clue to the 
study of the internal constitution of 
stars. 

Since very much has already been 


written on the theory of relativity and 
its bearing upon philosophy while very 
mn the philo- 
the 


little has yet been written 


sophical implications of quantum 


theory, I shall divide the limited space 
at my disposal rather unequally between 
the two theories. 


I shall treat the theory 
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of relativity as briefly as possible in 
order to be able to discuss a little more 
thoroughly the problems presented by 
the quantum theory. 

In the eighties of last century Michel- 
son and Morley had performed an in- 
genious experiment the purpose of which 
was to determine the absolute orbital 
motion of the earth, #.e., its motion rela- 
tive to the ether. The experiment gave 
a negative result: no matter where the 
earth happened to be in its orbit, there 
was no indication of any motion of it 
relative to the ether. This fact, which 
was corroborated by other experiments, 
presented exceedingly great difficulties 
to the theoretical physicists. It was to 
eliminate these difficulties that, in 1905, 
Einstein, then only twenty-six years old, 
proposed his special theory of relativity. 
If absolute motion can not be measured, 
Einstein reasoned, then the concept of 
absolute motion has no meaning and 
should be abandoned. And guided by 


the experimental facts, he proceeded to 
revise completely our concepts of space 


and time. The supreme importance of 
the theory which he created lies in the 
fact that space and time are our most 
fundamental physical concepts. 

To understand the change brought 
about by Einstein in the concepts of 
space and time, let us briefly review the 
positions of Newton and Kant in regard 
to these concepts. Though Newton pro- 
fessed that ‘‘whatever is not derived 
from phenomena ... has no place in 
experimental philosophy,’’ he took over 
more or less uncritically the contem- 
porary notions of space and time: ‘‘ Ab- 
solute, true and mathematical time flows 
in virtue of its own nature uniformly 
and without reference to any external 
object.’’ Space and time are, so to 
speak, empty vessels existing indepen- 
dently of their content and of one an- 
other. Though Kant recognized the 
subjective nature of space and time, he 
regarded them as a priori forms of our 


perception, t.e., as conceptions 
rived from 
revision, but given once and for ; 
fundamental spatial concepts sy 
point, straight line, etc., as well 
axioms of Euclidean geometry 
considered as given @ priori. 
way he accounted for the abso! 


experience or sub 


tainty which he believed was an attri 
of geometry and Newtonian mec! 

The Kantian view of space and tin 
a priori forms, which really amount 
an acceptance of Newton’s absolute s; 
and time, was criticized by Poincar 
others, but the credit for definitely | 
ting space and time in the class wit 
other physical concepts belongs to E 
stein. 

In order to define such terms as s 
taneity, length, ete., Einstein asked 
self: How does the physicist actu 
determine if two events are simultan 
or not, and how does he actually measur 
the length of an object? By proceedir 
in this way, Einstein contributed mu 
to the recognition of the operati 
character of scientific concepts w! 
has been so clearly emphasized in Brid 
man’s recent book, ‘‘The Logie of M 
ern Physiecs.’’ 

In the theory of relativity, space a) 
time are fused together into a fo 
dimensional space-time manifold. T! 
three-dimensional section of this man 
fold which a certain observer calls sp: 
and the one-dimensional section whic! 
calls time are in general different fr 

-the space and time of another obser, 
Space and time are subjective. How 
jever, the difference in the spaces and 
Mtimes of two observers depends entire): 
on their relative motion and not upor 
their conflicting views on prohibition or 
the World Court. This relativity of 
space and time has many striking conse- 
quences. Two events which are simul- 
taneous for one observer will in general 
not be simultaneous for another. If you 
move relative to another observer, he will 
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u flattened up in the direction of 

motion and, by closer inspection, 
find a subnormal pulse to be another 
your symptoms. You, in turn, will 
him flattened up and find his pulse 
be slow. Unfortunately, it would take 
relative velocities to observe 
se curious effects directly. But then, 
nese effects could be readily observed, 
Newton 


rmous 


would not be curious, and 


have invented the theory of rela- 


tl ile 


Other e nsequences of the theory, such 
variation of mass with velocity, 
existence of an upper limit to veloc- 

y, the fusion of the concepts of mass 
| energy, the modification of the laws 
are of interest 
mention 


motion, and so on, 


iefly to physicists. I them 
y to indicate how extensive was the 
vision of the classical conceptions de- 
inded by the theory of relativity. 

The theory which has been so far re- 
rred to is the special or 
stricted theory of relativity. It is not 
cessary to state exactly to what re- 
theory 


so-called 


stricted elass of motions this 


pplies, for in 1915 Einstein succeeded 
working out a perfectly general the- 
motions are 


rv which asserts that all 


lative, t.e., that no matter what the 
motion of an observer is, his physical 
experiences may be described by the 


fundamental laws. The creation 


f the general theory of relativity is one 


same 
ereatest achievements of the 
uman mind. In commenting upon this 
theory, the late Dutch mathematical 
physicist, H. A. Lorentz, said sometime 
during the war that a hundred years 
from now this time will be referred to as 
the time of the creation of the general 
theory of relativity rather than as the 
time of the World War. In building up 
this theory Einstein had to incorporate 
in it the phenomenon of gravitation. 
The theory is therefore also a theory of 
gravitation. He further had to make 
non-Euclidean geometry, the 


the 


use of 
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a mathematical trick, must be answered 
in the affirmative: non-Euclidean geom- 
etry is nothing but a conceptual spider- 
web which is used by physicists for the 
sole purpose of simplifying the descrip- 
tion. This, however, does not separate 
Einstein’s theory from any other phys- 
ical theory. All theories are spiderwebs 
of symbols. The truth of a theory con- 
sists in its unique correlation with ex- 
perience, 1.€., a theory is called true if 
there is a unique correspondence between 
its statements and the field of facts it is 
designed to describe. Since all experi- 
ence iS approximative, we can never 
check this correlation with perfect ac- 
curacy. Hence, whenever progress is 
made in the art of experimentation, we 
must be prepared to discover imperfec- 
tions in our theories. 
thing as final truth. 

The explosion of the Kantian doctrine 
of synthetic @ priori judgments broke 
down the barrier which was supposed to 
exist between mathematics and physics. 
The ingenious invention of the so-called 
implicit definitions by which Hilbert suc- 
ceeded in making mathematics logically 
independent of physics does not, of 
course, change the fact that generically 
mathematics is rooted in experience. If 
that were not so, the marvelous useful- 
ness of mathematics would indeed be 
hard to understand. 

Let me close the discussion of the 
philosophical implications of the theory 
of relativity with a quotation from 
Schlick’s ‘‘Space and Time in Contem- 
porary Physics.’’ He says: 


There is no such 


The importance of these results, in their 
bearing upon the underlying principles of nat- 
ural philosophy, is so stupendous that even 
those who have only a modest interest in 
physics or the theory of knowledge can not 
afford to pass them by. One has to delve deep 
into the history of science to discover theoreti- 
cal achievements worthy to rank with them. 
The discovery of Copernicus might suggest it- 
self to the mind; and if Einstein’s results do 
not exert as great an influence on the world- 


view of people in general 
revolution, their importance 

purely theoretical picture of t 
respondingly greater, inasmuch as 
foundations of our knowledge concer 
eal nature have to be remodeled 
radically than after the discove 


nicus, 


The theory of relativity is ma 
cerned with the framework 
time; the quantum theory, on 1 
hand, deals with that which 
space-time. Being a theory of t! 
ture of atoms and molecules 
radiation, it is as all-embracing 
theory of relativity. While th 
of relativity has stimulated only 
small number of physical experiment 
astronomical observations, the qua 
theory has profoundly influen 
work in every physical and ¢! 
institute the world over. As a 
quence, though the quantum th 
atomic structure is closely ass: 
with the name of the Danish ph: 
Niels Bohr, it is less than the th 
relativity the creation of a single mai 

In spite of its great usefulness 
chemistry, the concept of atoms 
mained fairly hypothetical throug 
the nineteenth century. In fact, towar 
the end of the century, the great 
cesses obtained by the application 
thermodynamics to chemical pro! 
led Ostwald and other chemists to : 
don the idea of atoms entirely. I 
ever, only a few years later, direct 
perimental evidence for the existence 
atoms was forthcoming. This evid 
came only after the discovery of 
electron and of radioactivity, so be! 
the existence of atoms was finally est 
lished it was known that atoms were ! 
indivisible entities, but that they 
made up in part of electrons. 5% 
atoms are electrically neutral while e! 


trons are negatively charged, atoms must 


also contain positive electric charges 
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rgely empty space. 
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t atom, hence, is 


the nucleus. 
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the nucleus, is simply equal to the atomic 





number, t.e., the number listing the ele- 





ment’s place in the periodic system of 
Mendeleeff. It was a fortunate happen- 
ing that brought Bohr to Manchester 
shortly after the making of these impor- 
In 1913 he published 


the constitution of 







tant discoveries. 





his first 
itoms and molecules, thereby laying the 
foundation to the theory which is domi- 
nating physics at the present time. The 
first nine or ten years of the Bohr theory 


papers on 







were years of marvelous triumphs, but 
gradually it became clear that a deep- 
The deci- 
sive step toward such a revision was 
taken in 1926 by the young German 
physicist Heisenberg. Following the 
lead of de Broglie, Schrédinger, also in 
which 






roing revision was required. 








1926, created his wave mechanics, 
accomplished essentially the same results 
as Heisenberg’s matrix mechanics. 
These two theories, while quite different 
in appearance, found to be 
mathematically equivalent, and both of 
them are now parts of a more general 
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turn, greatly stimulating it, exceedn 
important experiment nees hay 
taken place. Two of the most important 
discoveries of the last d de were mad 
in this country. In 1923 A. H. ¢ 
ton, now of the University of ¢ 
discovered that x-r: iffer a smal 
increase in wave-length when scattered 
by materials of low density. The wave 
theory of radiation was unable to 
count for this phenomenon, but it 
readily explained on the basis of tf 
eorpuscular theory of light proposed a 
number of years earlier by En 
Thus Compton’s discovery made more 
acute the dilemma concerning 
ture of light which had greatly troubled 


physicists for some time 
nomena of diffraction 
show conclusively that light is a 
motion, other phenomena show equa 
clearly that light « 
The other discovery, made in ' 
r, of the Bell Te 
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» structure of the 
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small particles. However, Davisson and 
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Germer found that a stream of electro 
scattered by a nickel crystal 


unmistakable evidence of diff 


and interference. This has been verified 
by other experiments. In fa:t, we have 
now just as compelling reasons for 
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adopting a wave theory of electrons and 
protons as those which led to the adop- 
tion of the wave theory of light a hun- 
dred years ago. But how ean light and 
matter be both particles and waves? We 
shall return to this question later. 

In his attempt to work out a theory 
for the motion of the extra-nuclear elec- 
trons and for the emission of radiation 
by atoms, Bohr naturally sought gui- 
dance from the sciences of mechanics 
and electrodynamics, which adequately 
describe the motions of large bodies and 
the ordinary electromagnetic phenom- 
ena. However, it was immediately clear 
that the ordinary laws of motion, and 
of electrodynamics, do not hold even 
approximately for the electrons within 
an atom. Bohr, therefore, turned to the 
very radical discontinuous 
energy changes invoked by Planck to 
account for the energy distribution in 
the so-called black body radiation. 
These together with a funda- 
mental law of spectroscopy discovered 
by Ritz, were shown by Bohr to form a 
suitable basis for a description of atomic 
In the original Bohr theory 
the break with mechanics was not com- 
plete. The theory was, therefore, more 
or less of a patehwork of admittedly 
provisional character until, guided by 
Bohr’s so-called correspondence princi- 
ple, Heisenberg achieved its complete 
emancipation from mechanics, thus mak- 
ing the quantum theory as logically self- 


ideas of 


ideas, 


processes. 


contained as ordinary mechanics. 

The most basic principle in the quan- 
tum theory and that which most sharply 
distinguishes it from the 
theories and gives it its name is the 
quantum postulate. According to this 
principle, an atom does not emit or ab- 
sorb radiation or exchange energy with 
other atoms or electrons except during 


classical 


a complete transition from one so-called 
rr 4 
rhe atomic 
processes are therefore essentially dis- 


stationary state to another. 


continuous in character. Many attempts 
have been made, first by Planck and 
most recently by Schrédinger, to allevi- 


ate this discontinuity or individy 
of atomic processes, but these att 
have all failed. 

With the quantum postulate, 
been said, an element of irrationalit 
been introduced in our descriptic 
nature. I believe that it would be 
correct to say quite the opposite. 
certainly the intelligibility of the \ 
depends largely upon the quantum 
Knowledge, as we know, depends 
recognition. But recognition de} 
upon the existence of similarities iy 
objects of perception. Now if the 


mechanies and elk 


of classical 
dynamics held on the atomic scale, 
should not have a relatively small 1 
ber of chemical elements with const: 
and clear-cut properties such as defi 
valences and _ spectra 
sharply defined wave-lengths. In 

if it were not for the quantum laws t 
physical world would hardly have 
structure, and physical knowledge w 
be impossible. Or better expressed, 1 
quantum theory, as an acknowledgm 


consisting 


of a definite structure in atomic p! 
nomena, may be looked upon as a 
antee of the intelligibility of the p 
ical world. 

The most important consequences 
the quantum postulate are embodied 
the principle of uncertainty enunciated 
by Heisenberg in 1927. The substa: 
of this principle is as simple as its 
philosophical implications are profou 
The principle of uncertainty states th 
to any mechanical quantity Q corres 
ponds another quantity P in such a wa) 
that the product of the uncertainties in 
our knowledge of Q and P can never be 
less than the so-called quantum of actio 
or Planck’s constant. In other words 
the more accurately we have determined 
the value of Q, the greater must be our 
ignorance concerning the value of P. 
For instance, if Q is a vector whic! 
determines the position of a particle, P 
will be its momentum, 7@.e., the product 
of the mass and velocity of the particle. 
Hence the more accurately we have 
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easured the position of a particle, the 

ss can we know about its velocity. In 

particular, if the position were given 
th perfect accuracy, we could have no 

nowledge whatever about the velocity. 
conversely, if the velocity of the 


rticle were accurately known, we 


should be perfectly ignorant about its 
all 
with 


position. Similarly, even if prac- 
eal difficulties ne 

‘curacy of our observations were com- 
could 
perfect accuracy the energy of a 


interfering 


etely eliminated, we not know 


vith 
echanical system at a given instant 
[he more accurately the time is fixed, 

more uncertain must be our knowl- 
lve of the energy. If the time is per- 
must be 


the 


ctly accurately fixed, we 


totally ignorant of the value of en- 
rey, and vice versa. 

The validity of this principle follows 
the light of 
e quantum postulate, of the process of 
order that 
a signal of 


from a consideration, in 


bservation. In we may 


observe an event some sort 


must reach one of our 


sense-organs. 
Let us consider a visual observation, in 
. 


which ease the signal consists of a stream 


f light quanta or photons. Then, in 
that may 
particle, at least one photon must hit 


the particle and be deflected by it so as 


rder we observe a certain 


to enter our eye or our microscope or 
photographie camera. But in being de- 
flected from the particle to be observed. 
the photon imparts a certain amount of 
momentum to the Now a 
simple consideration upon the 
theory of the resolving power of optical 
instruments that the 
eurately we observe the position of the 


particle. 


based 


shows more ac- 
particle, the less accurately will we know 
what change in the velocity of the par- 
ticle has been produced by the rebound- 
ing photon. In other words, to the ex- 
tent that we obtain accurate information 
of the position of the particle, we lose 
whatever knowledge we may have had 
of its velocity. Thus the uncertainty 
principle follows from these two facts: 
First, that in any observation we have 
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a coupling or inter: 
object observed and the 
observation; and second, tl 
action 1s governed by the 
therefore, 


can not be r 


and, 


a certain value, which, 
considered, d pends 
length of the lig 

If the partic 


large 
light 
ceedingly smal 


On the other han 
electron mo 


upon 


be an 
nucleus in a certain 
an atom, then an observa 
Stantaneous position Ol 
would bring the atom ent 
stationary state, thus m: 
sible to observe more tl! 
the electronic orbit 

Our knowledge of the phy 
is thus restricted not only 
tions in our instruments a) 
of measurement, which w 
remove to a greater and 
but also by unsurmountab 
up by the quantum str 
universe, t¢., by tl 
which makes the 

Now if all 
limited by 
ther 


scription of physic 


physical 
the un 


the possibility of 


he correspondingly 


one point can be obs 


of an electron movi 
stationary state, 
orbit 


space-time deseript lon ¢ 


obviously loses lI 


hence 
Thus 


of the quantum theory m 


tion 


tion. is possible. 


processes 5 


different from that of 
ies. It has been clain 
exact space-time description 
processes is impossible, stil 
tron must obviously have a di 
tion at any moment. But tl 


for what 


d 


kinematics 


quant 


imperfec 


Visua 


S 


methods 


Whitehead calls simple 
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tion is no more valid than the belief in 
absolute motion after the adoption of 
the theory of relativity. 

The faith of the old physics in simple 
location is called by Whitehead the fal- 
lacy of misplaced concreteness. The 
recognition of this fallacy is obviously 
of the utmost importance for the general 
theory of knowledge. 

The renunciation of the belief in 
simple location has an interesting con- 
sequence. In his ‘‘ Allgemeine Erkennt- 
nislehre’’ Schlick sets up the follow- 
ing criterion of reality: real is every- 
thing which must be conceived of as 
existing at a definite time. Now if no 
space-time description of the atomic 
these 
would be deemed unreal according to 
Schlick. His criterion of reality, which 
otherwise seems too broad, hence needs 
revision if real existence is to be attrib- 
uted to the electrons within the atoms. 

The limitation imposed upon any 
space-time description by the principle 
of uncertainty has completely removed 
the dilemma concerning the structure of 
light and matter. Both the particle 
picture and the wave picture have only 
a limited validity and, as Bohr has 
shown, their limitations are such as to 
exclude any contradiction between them. 
To the extent that a space-time descrip- 
tion is possible, both concepts are per- 
fectly equivalent. 

The most interesting philosophical im- 
plication of the principle of uncertainty 
is its bearing upon the principle of 
causality. This latter principle, which 
was so strongly supported by classical 
physics, has come to be regarded as al- 
most self-evident like the axioms of 
Euclidean geometry. The traditional 
belief in the exalted position of the prin- 
ciple of causality is well exemplified by 
the following statement by the German 
mathematical physicist G. Mie. He 
writes in the first volume of Miiller- 
Pouillet’s ‘‘ Lehrbuch der Physik,’’ pub- 
lished in 1929: 

Thus we may compare the entire picture of 
the world which physics has constructed with a 


processes is possible, processes 
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network of artfully woven threads, 
causality is the cohesive force. 

tion would be severed 

entire weave would come 


even the smallest iota 


causality would mean to give 1 


Now the principle of causality st 
that if an isolated part of the unin 
were known with perfect accuracy 
given instant, then it should be possi! 
at least in principle, to predict any 
ture event within this part of the v 
But according to the principle of w 
tainty, the state of no part of th 
verse can be known with perfect 
curacy. Not even the state of a sir 
atom, or even of a single electron. 
be fully known. In fact, if half of 1 
quantities required for specifying 1 
state of a given system were k 
with perfect accuracy, we should | 
completely ignorant of the values of t 
other half of the required quantities 
The principle of causality, as formu 
lated, is therefore not valid. The by 
lief in strict or rigorous causality m 
be given up. Of course, it may 
maintained that the world may well 
ruled by determinism and that the priv 
ciple of causality may well hold e 
if our limitations are such that we « 
not accurately check this determinis! 
But in this interpretation the princip! 
of causality would be meaningless. F 
a statement have meaning 
when it is recognized that no criteri 
exists for testing its validity. 

It is necessary to analyze the matt 
a little more closely. The principle o! 
causality applies to isolated systems, bu 


ceases To 


whenever a system is being observed 

is no more an isolated system. Causality 
and observation thus mutually exclude 
one another. Bohr, to whom our pres 
ent understanding of the uncertainty 
principle is largely due, speaks about a 
fundamental complementarity betwee: 
causality and the possibility of observa- 
tion and hence of space-time descriptio! 
The principle of causality is implied 
whenever we make use of the laws of 
the conservation of energy and momen- 





45 14 
Sal: 


nome 


nathem: 


heory, 


me an 


purely 


? ace-t i 


yn. ob 
omputi 


t rpreta 


nd hen 
It is 
juantul 
Born, t 
preted 
having 
this res 
theory : 
dynami 
netics. 
abilitie: 
curacy 
tirely u 
the gr 
length 
Now 
for mé 
laws of 
dynam 
in spite 
tion, @ 
ing for 
of ato 
known 
nature 
the qu 
only k 
for? 
laws p 
would 
ity m 
simila) 
vidual 
not a 
be sta 
upon 
ity, W 
tical ¢ 















MODERN 





and in such cases a space-time 
scription is out of question The 


m of causality may also be said to 


: 
describe a 


abstract 


satisfied as long as 


nomenon by means of the 
ithematical machinery of the quantum 
but the equations contain the 

e and the 
purely formal manner and furnish no 


theory, 
space coordinates in a 
space-time description. Such a descrip- 
the 


m, obtained when results of the 
mputations are given a physical in- 
terpretation, always implies observation 
ind hence a break in the causal chain 

It is feature of the 
juantum recognized by 
Born, that 
preted physically, must be considered as 
having only statistical significance. In 
regard the the quantum 
theory are much like the laws of thermo- 


an interesting 
theory, first 
statements, inter- 


its when 


this laws of 
dynamics or like Mendel’s laws in ge- 
neties. A statistical law gives only prob- 
abilities and The 
curacy of its predictions depends en- 
tirely upon the number of individuals in 
the group and upon the 
length of time the group is observed. 
Now the laws which are found to hold 
for matter in bulk, in particular the 
laws of ordinary mechanics and electro- 


average values. ac- 


considered 


dynamics, must evidently be regarded, 
in spite of the theory of emergent evolu- 
tion, as consequences on the laws hold- 
ing for single atoms or for small groups 
of atoms. It seems, therefore, that all 
known physical laws are of statistical 
nature. We may, therefore, well raise 
the question: Is statistical truth the 
only kind of truth which we may strive 
for? And we may ask: Are statistical 
laws possible without primary laws? It 
would seem that any statistical regular- 
ity must depend upon sort of 
similarity in the behavior of the indi- 
viduals. If this similarity in behavior is 
not a primary law it must presumably 
be statistical, but then it would depend 
more fundamental regular- 


some 


upon some 


ity, which in turn might te either statis- 
We shall 


tical or primary, and so on. 
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not attempt t 
It may well be that t d 
between pru ! ls S 
a fallacy 

The a t 
quantum 1 ry 1 DHVS nNroviems 18 
often very difficult Not « vy ad 
have a choice betwee tw sp e-Tll 
pictures, that of a particle and that of a 
wave, whose limitat s } S nt 
stantly kept in mind t t e is, in ad 
dition, a wide ambiguity to t 
ferentiation | t t ob 
served and the instrument of observ 
tion. Thus, in the idealized experiment 
deseribed above in the position of 
an electron is deter ed by observing 
the light it scatters, may conside1 
either the electt na or the ¢ etron 


and the light, or the electron, the light 


and the microscope as the 


observed. Or we might even includ: I 
eye and part of our nervous system. In 
principle, it makes no difference how we 
delimit the object, but of cours the 
mathematical machinery of the quantun 
theory must be applied in accorda 


with the choice we mak: Obvious Vv, we 
need to develop new ¢ 
tal habits which conform to the re 


the 


neepts and men 


ments of quantum theory, for we 


are continually apt to be deceived by 
the traditional scientific thought witl 
its union of causality and space-time 


description. 

The strange implications « 
of relativity and of the quantum theory 
may be experi- 


mental physicists who deal 


a } “1 
it the theory 


disregarded by many) 


with slow 


motions and with large-scale phenomena, 
but for the epistemologist these impli- 
cations are of the utmost imp rtance. 


The theory of relativity has already had 


ntemp< 


influence upon ¢ 


and it is clear 


a profound 


seientifie thought, 


rary 

that Bohr’s conception of a comple- 
mentarity between space-time descrip- 
tion and causality, based upon Heisen- 
berg’s principle of uncertainty, will 
have a central place in any future the 


ory of knowledge. 





THE GASEOUS EXPLOSIVE REACTION’ 


By Professor F. W. STEVENS 
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THE extensive application of the gase- particularly concerned in cont 
ous explosive reaction as a source of the period of its transformation. 
power in internal combustion engines If in general the broad tech 
has given every one at least some _ problems that have so far arisen in 
acquaintance with it in its present popu- various applications made of the fla 
lar role; for in this réle it oceupies a reaction have changed but little « 
large part of the world’s stage, pro- this long period of development, 
claiming in modern noisy, spectacular changes that its multiplying app! 
fashion to crowded houses its latest con- tions have wrought in the environn 
tribution to the secondary environment of those devising and using them, 
within which, above, below and all gether with the changes compelled 
around, human life is rapidly enclosing the reaction of that modified envi: 
itself. ment on intellectual development 

This particular application of one of outlook, form a record of basic hum 
the commonest forms of molecular trans- interest. Such a record of any lin 
formation to be met with—a transfor- development exhibits the interrelat 
mation wholly confined to the gaseous between what is termed human prog 
state at the high temperature of flame— and the products, material and int 
has been from earliest times perhaps lectual, of that progress that provid: 
more intimately associated with human equipment necessary for effecting 
life than any other of nature’s forces. next advance. 

The longest well-developed road we Whoever has followed the history 
know is that leading from the primitive _ single science finds in its development a cl 
engvineer who first built his fire at the the understanding of the oldest and commor 

5 

. . rocesses of all knowledge and cognizance.? 
mouth of a cave to gain the advantage Presses ° ee 
of its heat in the bodily eomfort of Historical studies are of fundamental im TI 
: ance in c rots » off 9 advar 1e 
warmth. to the modern engineer who tance in connection with the effort to ad 
builds it ‘thin tl me eer lj scientific knowledge in any line. It is f: comme 
now bul _ at Within Unk —— ® ¢) = such studies that we became acquainted t have | 
der to gain the advantage of its heat in other problems, other possible assumpt i 
° . . r . . . ; s<ea— 
the control and direction of power. Yet other viewpoints whose birth, growth, chang — 
and decay were connected with the condit extren 
. 1 with tl 1 under which the processes then studied t realize 
> ras a 2er > y » of oe ayes - é = . 
fire was concerned with the same gene place. Under the influence of other facts w it in 
technical problems as the modern engi- once occupied the front of the stage, there ar “ disti 
neer: Both selected their fuel from other concepts than those today in vogue; fr a ist 
these we may observe that ever new proble This 
. 1 arose to demand solution. If we accustom « 
‘ - "10 v. a rer ) Pe > . . 
and experience ; both were concernec selves to consider every concept simply as 
with the problem of ignition and with means to a definite end, we likewise accust 
its position, relative to the fuel, where it ourselves in any particular case to tolerat 
. . ’ > of thinking those changes that aepen 
would be most effective: both estimated, °°" °¥ mode of thin ing those chang p 
. 2 L the facts seem to require.’ rate c 
then apportioned, the amount of fuel to 4 
meet the required end, and both were That part of the development 0! mnt 


knowledge pertaining to the flame that gas on 
other, 


sible 1 


indust 
ne e@ 
s lida: 
was d 


lonate 


power 
spired 
altar, 
revere 
humal! 
moder 
the co 


period 


the primitive engineer in building his 


nature’s store with care based on trial 


and e@ 
fishtai 
flame 


1 Publication approved by the Director of 
the Bureau of Standards of the U. S. Depart- 2 Nietzsche. 
ment of Commerce. 3 E. Mach. 
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is most intimately connected with its 
present extensive application as a source 
of power, is of rather recent acquisition 
paralleling closely industrial develop- 
that is dependent on the efficient 

use of power. It might be mentioned, 
wever, that the long slow development 
previous to the industrial era is by no 
means devoid either of technical or of 
uman interest. 
re finds the flame intimately connected 
with the life of the home, while the tra- 
litions of alchemy still abundantly per- 
sist. With the passing of the hearth- 
passed many of the traditions, 


The specialist in folk- 


stone, 
industries and influences of home life— 
the essential matrix that insured the 
solidarity of the older state. Besides, it 
was during this long period of compan- 
ionate intimacy with the family that 
the flame firmly established itself as a 
powerful mystic symbol of life. It in- 
spired contemplation on the ancient 
altar, it still provokes humility and 
reverence on the These 
human reactions may not be ignored in 
modern research, for, given time enough, 
the concepts born of the science of any 
period ultimately become a lore. 


modern one. 


DIFFUSION FLAMES 


The realization of the fact that the 
common flame—no matter what may 
have been the crude form of the fuel 
used—burned only gas, developed with 
extreme slowness; but fully 
realized, quick advantage was taken of 
it in the manufacture and piping of 
‘distilled coal’’ from a central works. 
This gas was at first largely produced 
and consumed for lighting purposes in 
fishtail burners. Like the primitive 
flame that it was, the flame in this case 
depended for its support on the mutual 
rate of diffusion between the fuel-gas 
and the air. Between the layer of pure 
gas on the one hand and pure air on the 
other, there existed regions of every pos- 
sible mixture ratio of fuel-gas and air. 


when 


Not 
port a 


all these mixture 


flame reaction 
them would support the 
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out 
The economi 


Bunsen of 
he active gases, bef 


sion of 


in any desired mixture of ga 


of gas and oxygen. rhe ong 


device 


i developed To secure 


Bunsen burner 


tare—the 


re £ vy 
liame iorn 


and highly efficie 
while incidentall) 
prevention problem 
eations of Bunsen’s 
different 
idly followed. 


industrial 

In magnitude this appli- 
eation by industry of the continuous 
gaseous explosive reaction rival 


application as a source of power in 


vas engine. 


THe ZONE OF EXPLOSIVE REACTION 


When a 
plosive gases is fed through a tube at a 


‘ 


homogenous mixture of ex- 
constant volume rate of flow and ignited, 
the characteristic form assumed by the 
flame is no longer diffused but is con- 
fined to a thin, sharply defined stratum 
or zone within which the explosive trans- 
formation of the gases takes place. The 
reaction conditions automatically main 
tained by the continuous uniform flow 
of the homogenous mixture of explosive 
gases is therefore constant. Fig. 1 (p. 
561 
explosive reaction zone 
Fig. 2 is a 


is a photograph of the stationary 
formed above 
the burner tube. schematic 
diagram of it. This 

form and 
provided the 
least 


raseous 


device in its 
accurate ma- 
first oppor 
the 
explosive 
carrying 


most refined 
nipulation 
tunity for studying at 
the 
(1879), in 


gross 


mechanism of 


process. Gouy 


out his photometric investigations of 
colored flames, using a modified Bunsen 
burner, that this stationary 
figure of the reaction zone so closely ap- 


under 


realized 


proaching a perfect cone could, 
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favorable conditions, be analyzed in 
terms of the relative movement between 
zone and active gases supporting it. He 
found that if u was the uniform linear 
rate of flow of a filament of the explosive 
gas issuing from the tube and entering 
the zone at an angle g, then the com- 
ponent of u normal to the surface of the 
zone would just balance the linear rate 
of propagation of the zone within the 
gases. He further found that any 
change in the velocity of u was followed 
by such an automatic readjustment of 
the symmetrical conical figure, and hence 
of the angle g, that the linear rate of 
propagation of the reaction zone for a 
siven explosive mixture remained con- 
stant. Gouy’s results may be stated as 
follows: The linear rate of propagation 
of the reaction zone relative to a homo- 
geneous mixture of explosive gases 1s 
constant at constant pressure and inde- 
pendent of the mass movement of the 
active gases supporting the zone. Gouy’s 
experimental results, dealing with the 
gross mechanism of the gaseous ex- 
plosive reaction at constant pressure, 
were, as stated, incidental to his investi- 
gation of colored flames. They have 
remained for a long time obscure. 

In the meantime unusual interest and 
activity developed in the study of the 
gaseous explosive reaction under con- 
stant volume conditions. Under these 
conditions the observed rate of displace- 
ment of the zone in space is far from 
constant. The initial pressure and tem- 
perature of the active gases passing the 
reaction zone during the progress of the 
explosion is likewise variable; also the 
essential factor—the mass movement of 
the active gases supporting the zone, de- 
terminate, at least approximately, by 
Gouy’s method, is indeterminate under 
constant volume conditions. As a con- 
sequence, the linear rate of propagation 
of the reaction zone relative to the active 
gases carrying it, i.e., their linear rate of 
transformation, can not be determined 
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under constant volume conditions 


cause the mass movement of the 
carrying the zone is indeterminate 
But the study of gaseous explosi 
closed containers, nevertheless, led 1 
portant results. In 1883 Berthé 
Vieille announced the discovery of 
gross mechanism of the explosive 
tion. This they designated as tl] 


plosive wave. 


As soon as the compression of th 


layer of gases in the container be 

great that self-ignition follows, the res 
extraordinary compression w 
propagated with very great velocity and 
simultaneous ignition; i.e., we have th« 
taneous development of the explosive wa 


powerful 


The pressure within the wave is 
stant ; its rate of propagation is const 


and for each mizt 


characteristic 


ratio; it is independent of initial ; 
For purposes 


sure and of the container. 
of study, the wave has usually been 
cited in explosive mixtures by the 
velopment within long cylindrical « 
tainers of those 
conditions necessary to its formation ar 
continuation. It was discovered in ¢ 
nection with the normal burning r 
It is not, however, dependent 
Any means 


pressure-temperatul 


tion. 
this preliminary stage. 
producing in the explosive gaseous flu 
a compression wave intense enough 
ignite the gases will incite the explos 
wave form of reaction in those mixtu: 
able to support it. The propagation « 
the explosive wave is usually look 
upon as a purely hydrodynamic process 
into which the molecular transformati 
enters only as a thermodynamic fact 
the heat of reaction. Nernst has ex- 
pressed the opinion that molecular th: 
retical consideration introduced to 
plain explosive wave phenomena are as 
much out of place as they would be f 
the treatment of acoustics. Neverthie- 
less the modern theory and mechanis! 


4 Nernst. 


the rea 
‘onecern 
ts nor! 
Both ir 
tion of 
mfine 
burning 
portant 
tion tha 
ignition 
siderati 
nation ) 
ecurrir 

With 


studies 


reaction 


tions of 


the grea 
with the 
will sho 
time-dis; 


} 





has erro 


f prop: 


THE GASEOUS 


nvolved in the kineties of chain reac- 
ns seem to offer quite as favorable an 
anation of the phenomena as purely 
In ref- 


e to the various special theories 


mechanical considerations. 
arise from time to time, resultin: 
‘om studies of special reaction forms, 1 

ild be appreciated that the different 
that the 
eular transformation 


tion forms same gaseous 


may assume 
id to the same final equilibrium 
ndition, K, for the same final tempera- 
»and pressure. The transition from 
form to another is abrupt and out- 
wardly definitely marked. It is as- 
med, these 
rms leads to the same end point, that 
ultimate microprocesses (if ‘‘ulti- 
the 


and 


however, since each of 


them are 
no satisfactory theory 


tes’’ exist) in each of 
ne; yet 
‘hanism describing these microproc- 
s and at the same time accounting 
r the abrupt changes in reaction rates 
at characterize the different 
ave as yet appeared. 


rorms 


As far as industrial applications of 
the reaction as a source of power are 
oneerned, experience shows that only 
ts normal burning form is applicable. 
Both in engine design and in prepara- 

n of fuel it is sought in practice to 
mfine the reaction strictly to its normal 
urning form; yet the study of this im- 
portant form has received far less atten- 
tion than that of the slow reaction below 
ignition temperature and much less con- 
sideration than the explosive wave (deto- 
nation) or even its electrochemical form 
curring in the gas cell. 
the 
studies of the normal burning gaseous 


With very few exceptions, all 


reaction have been made under condi- 
tions of constant volume. A survey of 
the great number of such studies dealing 
with the behavior of the reaction zone 
will show, however, that the observed 
time-displacement of the zone in space 
has erroneously been considered its rate 
f propagation within the gases. The 
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constant pressure, had its own character- 


wave, 
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wave values for the same reaction being 
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zone. Michelson plottes 
obtained, expressing velocities as ordi- 
nates and the volumetric mixture ratios 
found that 


the resulting graphs in all case 


as abseissae. By so doing he 
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cated a smooth eurve with maximum at 
or near the velocity corresponding to 


equivalent proportions of the reacting 


components. The most complete and 
definite set of results obtained by him 
were those for the explosive reaction of 
carbon monoxide and oxygen. The ex- 
plosive reaction of these gases saturated 
at room temperature with water vapor, 
is relatively slow, while the actinic prop- 
erty of the reaction zone is most favor- 
able for securing photographic records 
of it. 

It was Michelson’s coordinate figure 
expressing the experimental relation be- 
tween the rate of propagation of the 
reaction zone measured relative to the 
active gases (their linear rate of trans- 
formation) and the volumetric mixture 
ratios of those gases that led the writer 
to suspect a possible statistical relation 
between the linear rate of propagation 
of the zone within the gases and 
their molecular concentrations—a rela- 
tion analogous to that offered by 
Arrhenius between the rate of mo- 
lecular transformation, V, and _ the 
partial pressures of the active gases. 
V=k,{A]"[B]"[C]* is Ar- 
rhenius’s expression for the rate of mo- 
lecular transformation in one direction 
of a gaseous system, where [A], [B], 
ete., are the partial pressures of the 
various active gases, n,, n,, ete., their 
respective coefficients in the stoichio- 
metric equation written for complete 
reaction; n,+n,+ete. is the assumed 
reaction order. k, is a proportion- 
ality factor termed a velocity coefficient. 
In the case of the gaseous reaction 
2CO+0,—K, Arrhenius’s generalized 
expression becomes V = k,{[CO]}?[O,]. In 
this expression for molecular transfor- 
mation, the writer substituted for V the 
experimental values for the linear rate of 
propagation, s (transformation), found 
by Michelson, and for the bracketed 
expressions, the partial pressures of CO 
and O, corresponding tos. At constant 


pressure the concentrations of the 
gases entering the zone remain const 
hence s should remain constant, 
S 
does. k, “TCo)*10,) states how n 
greater the numerical value of the ]j 
rate of propagation is than the numeri. 
eal value of T= [CO]?[0O,] giving 
probable rate of impacts in 
sumed trimolecular order, 2C0O 
finally resulting in an equilibrium 
[co]? 
eV. The equati 
[CO}?[0,] 
s=k,[CO]?[0,] has its maximum va 
when the partial pressure of CO 
and O,=.333. This is close to th 
perimental value found by Michels 
Using all of Michelson’s experiment 
values, it was further found that 
mained fairly constant. Much « 
agreement was later found by repeat 
and greatly extending his experimenta 
studies. In so doing, however, a nun 
ber of disadvantages not easily overe 
were revealed in the burner method 
only those eases where the stationar 
form of the reaction zone approac! 
closely a symmetrical cone was the agr 
ment found satisfactory. The distri! 
tion of flow velocities over the er 
section of the tube is, in most cases, { 
from uniform, while the assumption t] 
their rate and direction of flow 


dition, K= 


parallel to its axis will not hold; esp 
cially is this found to be the case w! 
high flow velocities through the tube 
necessary to balance the high rates 
propagation of the reaction zone n 
with in many gaseous explosive n 
tures. The method has very narr 
limitations; it is only approximat 
those cases where an assumption of u 
form flow both within and without 
burner tube may not be greatly in erro! 
Fig. 7 shows the close agreement be- 
tween observed and calculated values 
of s in this reaction when some of the 
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SIR JAMES HOPWOOD JEANS 


invention and industry, to his judgment 
of men and to his generosity in dealing 
with them. 

Dr. Whitney’s birthplace was James- 
town, New York, in 1868. He 
graduated from the Massachusetts In- 
stitute of Technology in 1890 with the 
degree of S.B. and received the degree 
of Ph.D. from the University of Leip- 
zig in 1896. From 1890 to 1904 he was 
engaged in educational work, serving as 
an investigator and a teacher in the 
department of chemistry of the Massa- 
chusetts Institute of Technology, where 
he advaneed by regular steps from as- 


was 


sistant instructor to assistant professor 
and now holds the position of non-resi- 
dent professor of theoretical chemistry 
in that institution. His present posi- 
tion is that of director of the Research 
Laboratory of the General Electric 
Company, at Schenectady, New York. 
He received the honorary 
Se.D. from Union University and that 
of Ch.D. from the University of Pitts- 
1916 Dr. Whitney was 
awarded the Willard Gibbs Medal by 
the American Chemical Society; in 
1920 the Chandler Medal by Columbia 
and in 1921 the Perkin 


degree of 


burgh. In 


University, 
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DR. WILLIS R. WHITNEY 


Medal by the American Section of the 
Society of Chemical Industry. 

Dr. Whitney is a member of many 
societies, among them being the Na- 
tional Academy of Sciences, the Ameri- 
can Chemical Society, of which he was 
president in 1910, the American Elec- 
trochemical Society, the American In- 
stitute of Mining and Metallurgical 
Engineers, the American Institute of 
Electrical Engineers and others. He is 
a fellow of the American Academy of 
Arts and Sciences. He holds many inm- 
portant positions, among which are: 
Member of the United States Naval 


Consulting Board since 1915, was a 
member of the Advisory Committee of 
the United States Bureau of Standards, 
and is a member of the National Re- 
search Couneil. 

At the Medal Day exercises of the 
Franklin Institute fifteen medals which 
had been awarded during the institute 
year were presented to their recipients 
or representatives of them. The med- 
alists were drawn from four foreign 
countries as well as from the United 
States, two coming from England and 
one each from Canada, Japan and 
Germany. 





570 


THE SCIENTIFIC MONTHLY 




















THE DISTINGUISHED 


JEAN BAPTISTE JOSEPH FOURIER 
FRENCH MATHEMATICIAN, THE CENTENARY OF 
BRATED LAST YEAR. 


W HOSE 


DEATH 


WAS 


CELE- 











2 ee 


ee eee 


ner 





THE PROGRESS OF SCIENCE 571 


THE PASADENA MEETING OF THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, JUNE 15-20, 1931 


CALIFORNIA offers a most appropriate 
setting for the first of a new series of 
summer meetings to be held by the 
American Association for the Advanee- 
ment of Science, for of all our forty- 
eight states it offers the best field for re- 
search work in every branch of science. 

The clear skies and dependable 
weather of many sections of the state 
are especially favorable for investiga- 
tions in astronomy and astrophysics, 
while the mild and equable tempera- 
tures are ideally suited to all types of 
laboratory work—in physics, in chemis- 
try and in biology. 

The fauna and flora of the state are 
of astonishing richness, and thanks to 
the great mountains are wonderfully 
diversified. Not only are characteristic 
American animals and plants well rep- 
resented, but many Asiatic types may 
here be studied in the higher altitudes. 
To the student of marine life the Pacific 
coast offers a wealth of material a sur- 
prisingly large part of which is no- 
where else available. 

Opportunities for work are one thing, 
but vision enabling one to see those 
opportunities and ability to make use of 
them is quite another thing. Vision 
and resourcefulness have been happily 
combined with enterprise in making use 
of the unusual advantages to be found 
in California. 

The vigorous and healthy growth of 
the scientific spirit in the West has been 
due in no small measure to the emanci- 
pation from that conservatism and con- 
ventionalism which until rather re- 
cently fettered our educational and 
scientific institutions in the East. But 
while casting off the fetters of extreme 
conservatism, the early settlers in Cali- 
fornia at the same time brought with 
them the seeds of the essentials of cul- 
tural development, which were planted 
in fertile virgin soil. 


This was made possible by the rapid 
and complete eclipse of the Spanish in- 
fluence 
before the invasion of the vigorous new 


which was never very strong 


blood coming from the East. 

It may be recalled that the history of 
modern California March, 
1848, when the territory was ceded to 
the United States by Mexico. The 
acquisition of California was itself to a 


began in 


certain extent the outcome of scientific 
exploring expeditions headed by Gen- 
eral John Charles Frémont—the ‘‘ Path- 
finder’’—and ecarried out in 1842, 
1843—"44, 1845 and 1846—’47. 

In the Constitutional Convention 
held in 1849, California incorporated 
into her fundamental law recognition of 
and provision for a state university. 

On January 12, 1777, two Franciscan 
padres, de la Pena and Murguia, had 
planted the mission cross at Santa 
Clara, and in 1851 Santa Clara College 
was established to save the mission, and 
also to start a college to meet the grow- 
ing needs of the times. This institution 
was chartered as a university on April 
28, 1855. 

The College of the Pacific was estab- 
lished at Stockton in 1851, Mills Col 
lege was founded at Oakland in 1852, 
Contra Costa Academy (later College 
School) was founded at Oakland in 
1853. and in 1855 St. Ignatius College 
was established in San Francisco. 

The University of California was 
established in 1868 as a result of three 
separate movements—one originating in 
state action, one in federal action, and 
one in private initiative. 

Following the recognition of the de- 
sirability of a state university by the 
Constitutional Convention in 1849 there 
had been constant public agitation for 
making effective provision for such an 
institution. Federal action began in 
1853 when Congress gave the state 
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46,000 acres of land for a ‘‘seminary of 
learning.’’ 

Private action owed its inception to 
the foresight of the Rev. Henry Durant. 
In 1853, under the auspices of the Pres- 
bytery of San Francisco and of the 
Congregational Association of Oakland, 
Mr. Durant opened in Oakland the Con- 
tra Costa Academy, but soon changed 
the name to College School in order to 
signify that the undertaking was only 
preparatory to a projected college. In 
1855 such an institution was incorpo- 
rated under the name of the College of 
California. 

The instruction was given in build- 
ings in Oakland, but in 1856 a tract of 
land five miles to the north was secured, 
and the college buildings were begun. 
In 1860 the college was opened. 

In 1862 a further impulse was given 
the movement for a state university by 
the passage by Congress of the Morrill 
act for the establishment of an agricul- 
tural, mining and mechanical arts 
college. 

In 1867 the three separate forees be- 
gan working together to one end—the 
establishment of a University of Calli- 
fornia. The private enterprise known 
as the College of California contributed 
its buildings and four blocks of land in 
Oakland, together with its 160 acres of 
land in Berkeley; the federal govern- 
ment the Congressional gift of 150,000 
acres of public lands; and the state its 
property accumulated for the purpose, 
together with new legislative appro- 
priations. The legislative act creating 
the University of California was signed 
by the governor on March 23, 1868, and 
the new institution opened its doors for 
instruction in September, 1869. 

The University of Southern Califor- 
nia was founded at Los Angeles in 
1880. 

In March, 1881, the legislature of 
California created the Los Angeles 
State Normal School. Five acres of 
ground were donated at the corner of 


Fifth Street and Grand Avenue—the 
present site of the Los Angeles City 
Library—and the corner-stone of the 
first building was laid on December 17 
of that year. Instruction began in 
August, 1882. 

Through legislative action made 
effective by the governor’s signature on 
July 24, 1919, the grounds, buildings 
and records of the Los Angeles State 
Normal School were transferred to the 
regents of the University of California, 
and the name of the school was changed 
to Southern Branch of the University 
of California. On February 1, 1927, 
the name of the institution was changed 
to University of California at Los 
Angeles. The removal to the present 
site from North Vermont Avenue took 
place in August, 1929, and instruction 
in all departments began in the new 
buildings on September 23, 1929. 

Leland Stanford Junior University, 
given by Leland Stanford and his wife, 
Jane Lathrop Stanford, in memory of 
their son, Leland Stanford, Junior, was 
established under an act of the Califor- 
nia legislature approved on March 9, 
1885. The corner-stone of the inner 
quadrangle was laid on May 14, 1887, 
and the university was opened to stu- 
dents on October 1, 1891. In connec- 
tion with the school of biological 
sciences of this university there is main- 
tained one of the finest marine labora- 
tories in the world, the Hopkins Marine 
Station, situated on Cabrillo Point at 
Pacific Grove on Monterey Bay. The 
first unit of this laboratory, the Alex- 
ander Agassiz Laboratory, was built in 
1917, and the second unit, the Jacques 
Loeb Laboratory, was completed in 
July, 1928. There is also maintained a 
Food Research Laboratory, which was 
organized in 1921. 

The Lick Observatory, connected with 
the University of California, was 
erected in 1887 on Mt. Hamilton at a 
height of 1,283 meters above sea level. 
In the same year Pomona College at 
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Claremont and Occidental College at Los 
Angeles were established. 

The California Institute of Technol- 
ogy was founded at Pasadena in 1891 
as a college, a graduate school and an 
institute for research in science, engi- 
neering and the humanities. At the 
present time this institute includes the 
Norman Bridge Laboratory of Physics, 
the gift of the late Dr. Norman Bridge, 
of Chicago; the High Potential Re- 
search Laboratory, provided by the 
Southern California Edison Company ; 
the Gates Chemical Laboratory, the gift 
of C. W. and P. G. Gates; the Research 
Laboratory of Applied Chemistry; the 
Laboratory of Steam Engineering and 
Engineering Research, the funds for 
which were provided in part by Dr. 
Norman Bridge; the Daniel Guggen- 
heim Aeronautical Laboratory, for 
which the Daniel Guggenheim Fund 
provided funds for the eonstruction of 
the laboratory and for its operation for 
a period of ten years; the Seismological 
Research Laboratory, operated jointly 
by the California Institute and the Car- 
negie Institution of Washington; Dab- 
ney Hall of the Humanities, the gift of 
Mr. and Mrs. Joseph B. Dabney; and 
the William B. Kereckhoff Laboratories 
of the Biological 
these, there is Throop Hall, the central 
building on the campus, which was the 
first building of the present group and 
was the gift of a large number of don- 
ors; Culbertson Hall, a beautiful audi- 
torium seating 500 persons, and a 
marine station at Corono del Mar, near 
Laguna Beach. For work in plant 
genetics there is a ten acre farm at 
Areadia, about five miles from the 
institute. 

In addition, there is the Atheneaum, 
an autonomous ¢lub, the object of which 
is to provide a place and opportunity for 
contacts between the distinguished 
foreign scientists and men of letters tem- 
porarily in residence from time to time 
at the California Institute, the Mt. Wil- 


Sciences. Besides 


son Observatory and the Henry E. 
Huntington Library and Art Gallery, 
the staffs and graduate students of those 
institutions, and the patrons and friends 
of science and education in southern 
California making up the California In- 
stitute associates. 
Whittier College, at 
established in 1901. 
The Mt. Wilson Observatory, situ 
ated on Mt. Wilson near Pasadena, at 
an altitude of 1,742 meters, was founded 
in 1904 as an offshoot of the Yerkes 
Observatory. It is one of the units of 


Whittier, was 


the Carnegie Institution of Washington 

The University of Redlands was es 
tablished at Redlands in 1907 

The Seripps Institution of Oceanog 
raphy was founded in 1912 through the 
generosity of Miss Ellen Seripps and 
others. It is situated at La Jolla. It 
was originally the Scripps Institution 
for Biological Research, the name hav 
ing been changed in October, 1925. 
This institution is a part of the Univer 
sity of California. 

Besides these institutions for study 
and research, California has many 
others of a more special nature. Espe 
cially noteworthy are her museums 
The local scientific organizations are 
numerous and active. Some are local, 
while others are western sections or 
which are 


branches of organizations 


national in scope. The scientific estab- 
lishments maintained by the state must 
not pass unnoticed. It may be men- 
tioned that California was the first state 
to protect itself by 
quarantine against the introduction of 
In 1881 quarantine laws 


legislation and 


insect pests. 
were passed which were not only sound, 
but also were novel in their character. 
Few states to-day have as fine a group 
of distinguished workers in economic 
entomology as are to be found in the 
California Department of 

From this brief survey of the growth 


Agriculture. 


of the educational and scientific institu- 
tions in California it is evident that the 
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state has been as fortunate in its cul- 
tural development as it is in its natural 
advantages. 

South of California lies Mexico, a 
eountry which is all too little known to 
most of our fellow citizens. How many 
people realize that the University of 
Mexico was founded in 1554, eighty-two 
years before the establishment of Har- 
vard? 

One of the features of the Pasadena 
meeting will be the cooperation of the 
scientific men of our great neighbor to 
the south. The undersecretary of na- 
tional education, Sefor Don Moises 
Saenz, will speak on the Mexican educa- 
tional program, and Dr. Manuel Gamio, 
well known for his work on the ancient 
temples of San Juan Teotihuacan, has 
been invited to discuss recent archeo- 
logical work in Mexico. 

Another special feature of the pro- 
gram will be a session in honor of Dr. 
David Starr Jordan, president emeritus 
of Leland Stanford Junior University, 
a most able biologist, an unusually in- 
spiring teacher, and a_ constructive 
administrator, who has recently cele- 
brated his eightieth birthday. 

An unusually large and interesting 
series of special symposia and lectures 
under the leadership of outstanding 
authorities have been arranged in many 
different lines of science. The titles of 
some of these are: major problems in 
modern oceanographic research ; the an- 
tiquity of man; high voltage x-ray tubes 
and their medical and biological possi- 
bilities; the physics of crystals; the 
present status of the problem of nuclear 
structure; the production of high en- 
ergy electrical particles; photosynthe- 
sis; photochemistry and band spectra; 
reaction mechanisms and _ chemical 
kinetics; quantum mechanics of the 
chemical bond; the internal structure 
of stars; earthquake-proof structures ; 
seismological problems; the Colorado 
River dam and aqueduct; ecological 


problems of the Pacific coast ; and prob- 
lems in genetics. 

A popular lecture will be given each 
evening at 8: 30 in the Greek Theater in 
Griffith Park, Los Angeles. On Mon- 
day, June 15, Dr. Franz Boas, president 
of the association, professor of anthro- 
pology at Columbia, and dean of Ameri- 
ean anthropologists, will speak on 
‘*Race and Progress.’’ On Tuesday 
Dr. H. D. Arnold, director of research, 
Bell Telephone Laboratories, New York, 
will give an experimental lecture en- 
titled ‘‘Science Listens.’’ On Wednes- 
day Dr. Arthur L. Day, director of the 
Geophysical Laboratory of the Carnegie 
Institution of Washington, will speak 
on ‘*‘The Present Status of Seismology.’’ 
On Thursday Dr. Charles A. Beard, 
author of ‘‘The Rise of American Civ- 
ilization,’’ ‘‘American Party Battles,’’ 
ete., will speak on ‘‘Scientists and His- 
tory.’’ On Friday there will be held a 
symposium on ‘‘The Impact of Science 
upon Civilization, Past, Present, and 
Future’’ conducted by a historian, an 
economist and a scientist. 

Scientific exhibits will be an impor- 
tant feature of this meeting, and a 
series of excursions will provide an op- 
portunity for visiting nearby places of 
special interest under the leadership of 
competent guides. 

As usual, practically all fields of 
science will be represented in the ses- 
sions of the sections and of their related 
societies. There will be many joint ses- 
sions of two or more organizations, and 
many symposia of invited papers on 
timely topics. A great many sessions 
will be devoted to the reading of techni- 
eal contributions. 

With the exceptionally interesting 
program which has been arranged, and 
taking place in the inspiring physical 
and cultural environment of southern 
California, the Pasadena meeting can 
not fail to be one of the most successful 
meetings of the association. 

Austin H. CLarK 
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To Bring 
You Greater 
Comfort 


COMFORT is an important consideration in 
the selection of a microscope when the in- 
strument is to be used for prolonged periods. 
In designing the GSET, Bausch & Lomb took 
this factor into careful consideration. The re- 
sult is an instrument equal to any laboratory 
model in optical and mechanical precision, 
yet so constructed as to be used with a min- 
imum of effort. 





New GSET Microscope The GSET is a binocular microscope, which 
gives relief from eyestrain and a stereoscopic 
effect. The binocular body is tilted so that 

you can use the instrument with the stage horizontal while you are seated in a natural 
upright position. This frees neck and shoulder muscles from undue strain. In addition, 
the GSET is so constructed that it has unusual balance and stability. 


Let us tell you more about this fine instrument. Write today for complete details. 






BAUSCH & LOMB OPTICAL CO. 
643 St. Paul Street <« » Rochester, N. Y. 





BAUSCH 
= LOMB 




















MAKERS OF ORTHOGON EYEGLASS LENSES FOR BETTER VISION 
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Some New Mosby Publications New 


CRIPPLED CHILDREN (Their Treatment and Orthopedic Nursing) B 





By Earl D. McBride, B.S., M.D., F.A.C.8., Instructor in Orthopedic Surgery, University of Boent, 
Oklahoma. 275 pages, 159 illustrations. Cloth, with jacket, $3.50. Will supply those in- P 
terested in the care and treatment of crippled children with much valuable knowledge and 
information. Of great interest to social workers and others. 

T 


BRAIN TUMORS (Their Diagnosis and Treatment) worki 
By Ernest Sachs, A.B., M.D., Professor of Clinical Neurological Surgery, Washington Uni- whieh 


versity School of Medicine. 395 pages, 217 illustrations and 6 color plates. Cloth, $10.00. ee 

This outstanding contribution is intended not only for neurological surgeons, but for physi- > 

cians and general surgeons and all others interested in the diagnosis and treatment of brain New ( 

tumors. 

ABDOMINO-PELVIC DIAGNOSIS IN WOMEN 

By Arthur John Walscheid, M.D., Director of Obstetrical and Gynecology Depts. of Broad Form 

Street Hospital, ete., N. Y. City. 1024 pages, with 400 illustrations and 1 color plate. Cloth, 

$12.50. A complete work on the diagnosis of abdominal and pelvic diseases in women. The 

book is freely illustrated. 1 
macy 

MODERN METHODS OF TREATMENT oon 4 

By Logan Clendening, M.D., Professor of Clinical Medicine, Medical Dept. of University of of ret 

Kansas, ete. 4th edition. 819 pages, 95 illustrations and color plate. Cloth, $10.00. A con Vew 


tinuous success since the first edition was published in 1924—seven years of outstanding suc- 
cess as a work on therapeutics for the general practitioner of medicine. 


BEDSIDE INTERPRETATION OF LABORATORY FINDINGS 


By Michael G. Wohl, M.D., Associate Professor of Experimental Medicine and Chief of Meta- Profe 
bolic Clinic, Temple University, Philadelphia, ete. Introduction by Joseph McFarland, M.D. ‘ 
324 pages, 133 text illustrations and 4 color plates. Cloth, $6.00. This new work fills the gap 

between the laboratory and the bedside. It points out the limits of error in the most commonly 

used laboratory tests. It evaluates laboratory tests for the clinician. 


' 
CLINICAL DIETETICS tation 


By Harry Gauss, M.S., M.D., F.A.C.P., Instructor in Medicine, University of Colorado School ms 
of Medicine; Assisted by E. V. Gauss, B.A. 490 pages, with 59 illustrations. Cloth, $8.00. nie 
This book is timely as the subject of clinical dietetics is holding the interest of the medical lecat! 
. ; . : : - ; ocat 
profession today. Only those diets for which a rational basis exists have been considered. : 
Each diet is prefaced with sufficient discussion of the medical phase of the subject to give it a New 
definite place in medicine, also by discussion of biochemical aspects of the subject to give to it 7 
its rationale, 
Direc 


CUTANEOUS X-RAY AND RADIUM THERAPY ( 
By Henry H. Hazen, A.M., M.D., Professor of Dermatology, Med. Dept. of Georgetown Uni- 
versity; Professor of Dermatology, Med. Dept. of Howard University, Washington, D. C., ete. 
160 pages, with 28 engravings. Cloth, $3.00. This book fills a long-felt need for a small, 


compact, practical, and authoritative work that will aid the practitioner of medicine in the 
selection of cases for irradiation, give safe advice as to technic, and warn against the many tione 

pitfalls that arise in this work. broas 

- vorts 

= Write us today for our complete catalog of publications. = re sh 

= We shall be glad to send any of these books on ap- = whic! 

= plication. Just say that you saw it advertised in = repo 

2 ‘*The Scientific Monthly.’’ : oa 

Vv | Lo 

. . : ’ 

The C. V. Mosby Company—Medical Publishers | 
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New Lea & Febiger a, 


New (4th) Edition Just Published 


ROENTGEN INTERPRETATION 


A Manual for Students and Practitioners 








By Grorces W. Hotmes, M.D. and Howarp E. Rueeies, M.D 
Roentgenologist to the Massachusetts General Hos- Roentgenologist to the University of California 
pital and Assistant Professor of Roent- Hospital and Clinical Professor of Roent 
genology, Harvard Medical School genology, University of California 


Octavo, 339 pages, with 237 engravings. Cloth, $5.00, net 
The new edition of this useful work is the safest guide for the practitioner in search of a 
working knowledge of Roentgen interpretation. It indicates all of the various pitfalls and errors into 
which the beginner is almost sure to stumble. The plates are reproduced with a distinctness and ac 
euracy only possible through the use of the finest quality of paper and the greatest mechanical care 
A complete bibliography is added. 


New (2nd) Edition SE Just Published 


DRUG STORE BUSINESS METHODS 


A Textbook on Commercial Pharmacy 
By CHarLtes W. Pearson, A.B., M.B.A. 
Formerly Associate Professor of Commercial Pharmacy at the Massachusetts College 
Boston, Massachusetts 
12mo, 298 pages, illustrated. Cloth, $2.75, net 
This book, by a teacher of wide experience, meets the need of a suitable text in commercial phar 
macy and covers concisely but comprehensively and efficiently every phase of the pharmacist’s com- 
mercial problems. The principles and practices which are introduced are based on the intensive studies 
of retailing experts adapted and applied to the modern drug store. 


New (3rd) Edition Just Published 
The Principles and Practice of 


PERIMETRY 
By Lutuer C. Peter, A.M., M.D., Sc.D., F.A.C.S8. 

Professor of Ophthalmology in the Graduate School of Medicine of the University of Pennsylvania; 
Ophthalmologist to the Hospital for the Graduate School of Medicine, University of Pennsyl 
vania; Polyclinic-Medico-Chirurgical Section; to the Friends’ Hospital for Nervous and 
Mental Diseases; and to the Rush Hospital for Consumption and Allied Diseases 

Octavo, 315 pages, with 194 engravings and 65 colored plates. Cloth, $4.50, net 

This new edition, revised, rewritten and enlarged, contains many important changes in the presen 
tation of this subject and all of the essential information on the methods, technique, instruments 
and charts which its practice requires. The book covers the anatomy and physiology of the visual 
pathway and studies the disturbances of its structure and function. It presents in detail the ana 
tomic or physiologic method of recording fields, simplifying their interpretation in their relation to the 
location of the lesion. 
New Work Just Published 


THE CLINICAL INTERPRETATION OF BLOOD EXAMINATIONS 
By Ropert A. Kitpurre, A.B., A.M., M.D., F.A.8.C.P. 

Director of Laboratories, Atlantic City Hospital; Consulting Serologist, Betty Bacharach Home for 
Crippled Children, Atlantic City, N. J.; City Bacteriologist, Atlantic City, N. J.; Pathologist, 
Atlantic County Tuberculosis Hospital, Northfield, N. J.; Consulting Pathologist, 

Jewish Seaside Home, Atlantic City, N. J., ete. 

Octavo, 629 pages, illustrated. Cloth, $6.50, net 

Blood tests are as useful to the surgeon as to the internist, and even more useful to the practi 
tioner who first confronts the patient. They are more often applied than wisely interpreted. This 
broad survey of their clinical indications, applications and significance gives complete, accurate re 
ports of their results, not only in the presence of a given disease, but in health and in other conditions. 
It shows both the relative reliability and specificity of each test. It furnishes a starting point from 
which the doctor can accumulate still further data and it enables him to codrdimate the laboratory 
report with his own findings. 


LEA & FEBIGER PHILADELPHIA 


Please send me books checked  [] Holmes and Ruggles’ Roentgen Interpretation, $5.00. [) Pearson’s 
Drug Store Methods, $2.75. [j Peter on Perimetry, $4.50. [7 Kilduffe’s Clinical Interpretation, $6.50. 
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” INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 
66 Published every month (each number containing 100 to 120 pages) 
Ex-Editor: Eugenic Rignano 
Editors: F. Bottazzi—G. Bruni—F. Enriques 

IS THE ONLY REVIEW the contributors to which are really international. 

IS THE ONLY REVIEW that has a really world-wide circulation. 

IS THE ONLY REVIEW of scientific synthesis and unification that deals with the funda- 
mental questions of all sciences: the history of the sciences, mathematics, astronomy, 
geology, physics, chemistry, biology, psychology and sociology. 

IS THE ONLY REVIEW that by means of enquiries among the most eminent scientists 
and authors of all countries (On the philosophical principles of the various sciences; On 
the most fundamental astronomical and physical questions of current interest; On the 
contribution that the different countries have given to the development of various branches 
of knowledge; On the more important biological questions; On the great economical and | 
sociological international questions), studies all the main problems discussed in intel- | 
lectual cireles all over the world, and represents at the same time the first attempt at | 
an international organization of philosophical and scientific progress. 

IS THE ONLY REVIEW that among its contributors can boast of the most illustrious | 
men of science in the whole world. 

The articles are published in the language of their author, and every number has a supple- 
ment containing the French translation of all the articles that are not French. The review 
is thus completely accessible to those who know only French. (Write for a free copy to 
the General Secretary of ‘‘Scientia,’’ Milan, sending 12 cents in stamps of your coun- 
try, merely to cover packing and postage.) 


SUBSCRIPTION: $10, post free OFFICE: 12, Via A. De Togni—Milan (116) | 
General Secretary: Dr. Paoto Bonetti 

















The Collecting Net 


A Weekly Publication Devoted to the Scientific Work at Woods Hole 


A Special Number (Published June 28) contains an illustrated supplement in honor of 
Dr. Frank R. Lillie, for seventeen years director of the Marine Biological Laboratory. 


Contributions by 


Dr. Rospert M. Hutcuins, President, University of Chicago. 

JvuLius RosENWALD, founder of the Julius Rosenwald Fund. 

Dr. Merket H. Jacoss, Director of the Marine Biological Laboratory and Professor 

of General Physiology at the University of Pennsylvania. 

Dr. E. B. Witson, Da Costa Professor of Zoology at Columbia University. 

Dr. Gary N. CaLkins, Professor of Protozoology at Columbia University. 

Dr. C. E. McCuiune, Professor and Head of the Department of Zoology, University of 
Pennsylvania. 

Dr. A. P. Matuews, Professor and Head of the Department of Physiological Chem- 
istry, University of Cincinnati. 

Dr. W. C. Curtis, Professor of Zoology, University of Missouri. 

Dr. E. G. Conxkuin, Professor of Zoology, Princeton University. 

Dr. Cart R. Moore, Associate Professor of Zoology, University of Chicago. i 


This number also contains a directory of the investigators carrying out research work f 
in Woods Hole. 
A limited number of copies of this supplement are available and may be obtained by 


forwarding 25c in stamps. 





wens 


Ten numbers a season 


THE COLLECTING NET 


Woods Hole, Mass. 
Single Copies—25c Subscription—$2.00 GP 
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According to the Journal of the A. M. A. 


As a source of information, this book is 
worthy of the attention of every one in 
terested in the technic of preparation, fixa 
tion, staining and examination of plant and 
animal tissues. . . . Methods are clearly stated 
as they are used in botany, zoology and 
histology. .. . The book is up to date and 
is to be recommended as a handbook which 
students of technic will find valuable.” 





HANDBOOK OF 
MICROSCOPICAL TECHNIQUE 


[FOR WORKERS IN ANIMAL AND PLANT TISSUES | 


Contributors 
WM. H. F. ADDISON HAL DOWNEY JOSEPHINE W. McNABB 
EZRA ALLEN SOPHIA H. ECKERSON FREDERIC PARKER, Jr 
JOS. L. APPLETON, Jx. N. CHANDLER FOOT WILDER PENFIELD 
ROBERT CHAMBERS ROBERT T. HANCE FLORENCE R. SABIN 
WILLIAM V. CONE CHESTER H. HEUSER PAUL G. SHIPLEY 
HAROLD J. CONN RAPHAEL ISAACS ETHEL M. SLIDER 
EDMUND V. COWDRY FRANK B. MALLORY W. RANDOLPH TAYLOR 
ULRIC DAHLGREN CLARENCE E. McCLUNG DAVID H. WENRICH 

Edited by 


C. E. McCLUNG, Px.D. 


Professor of Zoology and Director of Zoological Laboratories, 


University of Pennsylvania 





8VvO, 510 PAGES, WITH 43 ILLUSTRATIONS ' ’ $8.00 NET 





Complete Catalogue and Circulars on Request 


PAUL B » HOEBER - IX - PUBLISHERS 


SEVENTY-SIX FIFTH AVENUE * NEW YORK, N.Y. 


Publishers of The American Journal of Surgery; Annals of Medical History; 
Annals of Roentgenology; Clio Medica, etc. 
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THE NEW YORK ACADEMY OF SCIENCES 
The A. Cressy Morrison Prizes for 1931 


The New York Academy of Sciences announces two prizes of $250 each 
which are to be known as the A. Cressy Morrison prize in experimental biology 
and the A. Cressy Morrison prize in natural science. These prizes will be 
awarded on December 1, 1931. 


Competition is limited to members of The New York Academy of Sciences 
and Affiliated Societies, but non-members may become eligible by joining one 
of these organizations before the closing date. 


PRIZE IN EXPERIMENTAL BIOLOGY 


Subject: A Prize of $250.00 is offered for the most acceptable paper in the 
field of experimental biology, which paper embodies the results of original 
research not previously published. 


PRIZE IN NATURAL SCIENCE 


Subject: A prize of $250.00 is offered for the most acceptable paper in a 
field of science covered by the Academy or an Affiliated Society, but not in- 
cluded under the prize in experimental biology, which paper embodies the 
results of original research not previously published. 











The Handbook of 
Christian Education for 1931 


Edited by Ropert L. KEeLLy and RutH E. ANDERSON 


A Handy Volume that will save 
Reference to many Volumes 
Its special features: 
Comparative statement of the standards of the national and regional accrediting agencies for 
colleges, junior colleges and secondary schools. 


Financial Analyses, never before published, concerning nearly 800 colleges, universities and 
secondary schools. There are other important statistical data. 


Lists and objectives of 77 educational foundations controlling many millions of dollars of 
funds for benevolent purposes. 

List of teachers of Bible, religion and religious education in American colleges and univer- 
sities. 


The most complete list of religious workers with students ever assembled. 
Officers and functions of 21 denominational boards of education. 


Paper $1.00 Cloth $2.00 
Published by 


The Council of Church Boards of Education 


111 Fifth Avenue, New York, N. Y. 
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PERSONAL 


We are anxious to extend a 


welcome to the ladies and 
gentlemen of the traveling 
world—the scientists and edu- 
cators. 


Whether you come to New 
York for work or pleasure 
come stop with us. Ours is a 
comfortable friendly hotel. 


Rooms with bath from $2.50 
single 


Reserved rooms are choicest 


HOTEL 
NICKERBOCKER 


One of New York's Finest Hotels 


45th St., East of Times Square 
New York 


Direction of 
Edward B. Bell 
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FIELD EQUIPMENT for Engineers 
Explorers, Hunters, Travelers 
Scientific Instruments, Packing Equip- 
ment, Skis, Firearms, Clothing, Fiala 
Pat. Sleeping Bags, Optical Instru- 
ments, Astronomic Telescopes, Range 
Finders, Binoculars, Paulin Altimeters. 

Write for catalog “A” 
FIALA OUTFITS 
47 Warren St., New York 











Superb Location 


New York Office: Bermuda Hotels Assoc., Inc., 
250 West Sith Street, Columbus—0012. 


HOTEL FRASCATI 
BERMUDA 


Courteous Service 
Excellent Cuisine 
Management—George A. Butz 











Our Knowledge of Life in the Sea and 


By F. 8. RUSSELL, D.S.C., B.A. 
Asnatant Naturalist to the Marine Biological 


Leader of the Great Barrier Meet 1 Expedition 


In pocket size, 6 








THE SEAS 


(Cantab.) 


how it is Gained | 
| 
Association, hog | 
and C. M. YONGE, D.Sc., 
WITH 384 ILLUSTRATIONS | 
167 of which are in full color 
* x 4% ins., cloth gilt, 
round corners | 
PRICE $5.00 | 
THE COLLECTING NET 
3041 Grand Central Terminal, 
New York, N. Y. 








LARGE VASCULA 
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We have taken particular pains in design 


ing collecting cans to suit the needs of the 
most critical field collector. They are manu 
factured for us exclusively in accordance 


with our own specifications, and should not 


be confused with other vascula now on the 
market. 

Sturdy, attractive, and capacious; made 
of strong sheet metal, with hinged cover 
running the length of the can, metal latch, 
with handle for hand carrying and loops 
for shoulder straps; finished both inside and 
outside in fine green japanning. Complete 


with 42-inch adjustable shoulder-straps with 


snaps at each end. Made in three sizes, for 
the individual collector and for those mak 
ing quantity collections for classroom use 


4095A Vasculum. Size 16”x7}”x5” $3.75 
4095B Vasculum. Size 19” x8$”x54” 4.00 
4095C Vasculum. Size 21”x9i”x6”" 4.25 
+ 
SUGGESTIONS FOR THE COLLECTING 
SEASON 
40906 Vasculum, small, 14’ x 3’ x 
shoulder strap $2.00 
4097 §6Collecting Bag, with shoulder 
straps . , 2.00 
4050 «=6Pilant Press, portable, 12 driers 2.75 
4075 Mounting Paper (Botanical) Su 
perior Grade, per ¢ 2.40 
4085 Drying Felts, heavy, per ‘ 3.00 
4089a Herbarium Cloth, gummed, 10 yd 
roll 96006000004 o° i 
4080 «Genus Covers, heavy, per C , 3.00 
6060 = =Insect Net, strong, 20’ fine net 1.00 
6015B Spreading Board, adjustable, 
Mm’? x 5’ aise - ' 1.20 
6020 «=6Imsect Pins (Kliaeger), White or 
black, sizes 00, 0, 1 to 8, per C 30 
6070 8§6Killing Jar (Cyanide), 16 oz., metal 
TOD ccccsccccess os a 
6000 «Insect Box (Schmidt), triple ply 
wood, 9/7 x 13/7 x 2%”7 2.75 
1400 )«=6Bird Glass (3%X) Excellent op 
tical qualities . 7.50 
° 
Our entire list of suggestions for the 
Collecting Season will be sent on request 
OOOULOCEOOPOELELERA GE CEE TINCT 


New York Biological Supply Co. 


General Supplies for the Biological Sciences 


34 Union Square, New York, N. Y. 
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CCC CeCe 


The TAPLEY BRAKE TESTER 


Accurate to check 
for the Car Owner with oficiai Meo- 
surements, simple 
to operate, positive 
definite readings, 
chromium plated 
and an ornament to 
any car. Guaran- 
teed. 
This is a high 
grade instrument 
priced within the 


(Chromium plated) 
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APLE 
SAFETY BRAKE TESTER 
BURTON, MOORE. @ LUSH 
755 BOYLSTON ST., BOSTON 









FEET AT 20 MPH, 
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zenship in aiding ost. 

you to avoid seri- 

ous and prevent- $10.00 complete. 
able accidents. Put it on yourself. 


To go on dash, $9.00 post paid and insured. 
: The go-ahead ability of your car is important to you. The stopping ability 
= is vital to you, your family, the motoring public, and the pedestrian. Measur- 
E ing and knowing your stopping ability overshadows the measurement of speed. 





The large TAPLEY BRAKE TESTING METER for Officials and technical tests has the 
greatest accuracy and maintained accuracy of any instrument for the measurement of the 
efficiency of brakes. Its use is international. (Price $55.00.) 


Further particulars upon request. 


TAPLEY INSTRUMENTS, Melrose Highlands (77), Mass. 
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reach of every car Showing this instrument 
owner. Itisequip- mounted on the steering 


ment of good citi- pest. This special clamp 
fits any size of steering 
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Field Equipment for Explorers, Engineers, 
Geologists, 

Hunters and 
Travelers 


Headquarters for the 


New Paulin Altimeter 


As accurate as a Mercurial 
Barometer. A wonderful instru- 
ment for reconnaissance surveys. 

High grade Transits, Levels, 
Current Meters, Sextants, Tele- 
scopes and Microscopes. 

We can supply you with the best 
Binocular for your need. We do 
not carry any mail order or special 
sales junk. 

Rifles for big game hunting. We mount Zeiss and Hensoldt Telescopes with our solid 
mount. Our light weight tents have stood the suns of the Tropics and the freezing blasts of the 


Polar Circles. 
ANTHONY FIALA 


47 Warren Street, New York City. Telephone, Cortlandt 4725. Cable address “AFIALA,” 
NEW YORE 


Send for Catalog 
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THE UNSEEN 
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OF THE SPOKEN WORD 











THE FAMILIAR TELEPHONE that stands upon 
your desk at the office or in your home is only 
a very small part of the great communication 
system that enables you to talk across the miles 
with such surprising ease. 

Behind it are complicated exchanges, a care- 
fully trained organization of more than four 
hundred thousand men and women and eighty 
million miles of wire. These are the forces that 
make efficient telephone service possible. These 
are the unseen couriers of the spoken word. 

Tirelessly, day or night, without rest or 
sleep, the Bell System awaits but the lifting of 
the receiver to carry your voice to any one of 
thirty-two million other telephone users in this 
country and abroad, and on ships at sea. It is 
done so quickly and with so little trouble 
that few people stop to consider what goes on 
between the giving of the number and the 
completion of the call. 


Some time every day—perhaps many times 
a day—you use some part of a telephone sys- 
tem that has taken fifty years and more than 
four thousand million dollars to build. The 
simple words “long distance,” which you speak 
so casually into your telephone, place millions 
of dollars of equipment at your disposal. Yet 
the cost of a call from New York to Chicago 
is only three dollars and but a fraction of that 
for lesser distances. 

Equipment of comparable cost is also needed 
to connect your home with the thousands or 
hundreds of thousands of other telephones in 
your town or city. Yet the charge for local 
service is only a few cents a day. 

In relation to service rendered, the cost of 
the telephone is one of the smallest items in the 
monthly business and family budget. Few 
things purchased are of such real, constant 
and increasing value. 





* AMERICAN TELEPHONE AND TELEGRAPH COMPANY * 
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ROLILEON CUBES 


Bringing 
VITAMINE-B INTO THE HOME 
IN A PRACTICAL WAY: 








WRITE FOR FREE PACKAGE 











Through development of the science of extracting 
and concentrating the vitamines from raw materials, 
which pioneer work was done chiefly at Yale Univ., 
Univ. of Wisconsin, and at Johns Hopkins— 














It is now practical—for the first time—to offer con- Nee. 
centrated extract of brewers’ yeast, rich in Vitamines 
B, F and G—in the form of delicious broth, on an H ARRIS 


economical basis, for the home. 


Not a medical product, but a better broth, for all LAB ORATORIES 
ages, well or convalescent. TUCKAHOE, NEW YORK 























Naturalists’ Supplies 


We are prepared to offer our services to the collector and prepar- 
ator of entomological specimens. 

Our stock is now replenished for the coming season, and below 
are listed a few suggestions. 


NS/73 —Asta Collecting Case for NS /2001—Inflating Apparatus, new 
butterflies and beetles $5.00 ea. type $9.50 ea, 
NS/115 —Colleeting bag of canvas NS /2789—‘ Asta’’ Spreading 
with four compartments 3.50 “ Boards, adjustable 12x4” .90 “ 
NS/211 —Serew Handle net—a fold- NS/2451—Genuine Klaeger Pins, all 
ing net which fits into the sizes, black 2.50 per M 
pocket—any stick can be White 2.00 “« « 
sed as handle—complete 
vik ta Be 9.50 « NS/3109—Genuine Schmitt Boxes, of 
NS/217 —Collapsible net, with bam- yee vee a x 58 ee 
boo handle and 3 bags 4.50 “ NS /3121—K. 8. Exhibition cases, with 
Moth Trap with cyanide glass cover 14x22x23” 3,76 “ 
jars and lamp 12.50 “ NS/3145—Riker Mounts 8 x 12” 50 “ P 


KNY-SCHEERER CORPORATION 
Department of Scientific Equipment 
580 Fifth Avenue New York City 

















